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INTRODUCTION

Since the end of the Second World War, outdoor recreation has in
creased greatly in the United States.

This has been primarily due to

rising income levels coupled with more leisure time, better highways,
and faster means of transportation.

The accelerated use of land for

hunting and fishing associated with increased demands for recreation has
made it important for wildlife to be considered in land use decisions.
In the past, wildlife considerations in land use planning have frequently
been subordinate to conflicting Interests which present direct estimates
of future economic benefits.

Consequently, wildlife administrators have

found a great need for more information on the economic aspects of hunt
ing and fishing as a partial measure of the value of wildlife conserva
tion practices.

This Is necessary in order to make Intelligent decisions

in the integration of different land uses.
Surveys of economic value attributable to wildlife are at best
difficult and complex.

There are those who contend that wildlife cannot

be considered as producing Income; that it simply causes money to be
spent (Arrlngton and Cosper 1853).
believing that hunting
economic analysis.

However, there are good reasons for

as a comiodlty, satisfies the requirement of

Hunting Involves considerable expenditure of time

and money and often employs consumer equipment worth several hundred
dollars.

Consumers are capable of making rational choices with regard

to the things of value which they obtain from hunting.

It follows that

hunters* willingness to pay for the use of their hunting grounds is a
valid measure of the current social benefits of hunting (Hunter 1949;
Patton 1956; Wallace 1956; Davis 1964).

Land suitable for wildlife production in the United States is
dwindling.

Land upon which the public may hunt is being reduced in

quantity at an even faster rate.

The economic fact must be recognized

that private landowners allocate their resources to that land use which
results in the greatest financial return.

Several authorities have sug

gested that some way be found to compensate the landowner for maintain
ing wildlife habitat.

There have appeared a number of articles in wild

life literature to this effect.
I suggest that
tions directly
let the hunter
provide better

Kelker (1943:9) stated:

the hunter pay the farmer or farmer organiza
for the privilege of hunting on their land...
pay the man who has managed his own area to
than average shooting.

Berryman (1957:320) stated:
What has not been attempted is a concerted effort to develop
an economic system, supported by guiding legislation, to
give a fair return to the landowner—in plain and simple
words, to pay the landowner for game as a crop, and for the
privilege of harvesting that crop.
More recently, Berryman (1958), Orahame (1960), Kozlcky (1960),
Berryman (1961), Uhllg (1961), and Bolle and Taber (1962) discuss the
issue of pay or fee hunting on private lands.

Other authors who have

suggested this are Leopold (1931), Stoddard (1951), Howard and Longhurst (1956), and Leopold (1956).

There seems little doubt that in the

United States a good potential exists for the development of private
land for hunting opportunities, provided incentives are offered for
this development.

Without such incentives, more and more private land

will be closed to public hunting.
Several major problems involved in any proposal to have hunters
pay landowners for the privilege of hunting on their land are:

-3Sportsmen's passionate Insistence on their traditional rights to free
hunting; the resistance to fee hunting on the part of many state game
departments; and the reluctance of many hunters to pay for hunting
without a guarantee of success (Kozicky 1957; Grahame 1960).
While the term "wildlife" as used above includes all game species,
the present study is primarily concerned with waterfowl.

The tfrm

"waterfowl" generally refers here to ducks and geese, including brant.
Preservation of waterfowl hunting as a sport is even more in
doubt than continuation of other types of hunting.

Waterfowl differ

from most wildlife in being dependent on wetland which is rapidly
being destroyed.

Another factor in waterfowl preservation is that

waterfowl congregate in wetland areas and are therefore more vulnerable
to hunting.

Leopold (1931:205) recognized the waterfowl problem and

wrote:
The only fundamental remedy is to recognize the fact that
undrained ungrazed private marshlands perform a public
service in producing migratory birds, and to give the owner
an incentive for keeping, continuing or restoring that ser
vice by according them a pr«Ierentlal tax status, such as is
now accorded in some states to private forests on the same
principle of public service. The public can never acquire
enough of the small marshes to offset the ones which are
being taxed out of existence, nor can science show how to
grow ducklings in a cornfield. The steamroller of economic
self-interest must somehow be steered so that it will work
with, not against, the feeble palliatives so far employed to
avert that spiritual calamity—a duckless America.
The present study was initiated to determine land values on a per
acre basis which are directly attributable to the presence of waterfowl.
It covers the United States, exclusive of Alaska and Hawaii.

This study

was deemed necessary because in collecting information on wildlife

economics, it became apparent little data were available on land values
generated by waterfowl.

This apparently was due to the fact that good

waterfowl hunting areas seldom changed hands.

Land values attributable

to the presence of waterfowl could, however, be determined from the
records of federal land assessors, and frem the initiation and annual
costs of waterfowl club members.

This was the approach of the present

study.
The significance of a study of this type lie# mainly in its value
in showing land administrators, particularly farmers, the monetary
value that may be received when wildlife is considered as an annual crop.
With over 75 percent of the land in the United States in private owner
ship (Bolle and Taber 1962), it is important t^at owners of this land,
who are primarily farmers, realize the economic benefits possible from
including wildlife in their farm plans.
The hypotheses of this study were:
1. Land values per acre (both sale and lease) are higher for
waterfowl hunting than for the hunting of other game.
2.

Land values parallel potential harvest per acre per year.

3. Land values for waterfowl hunting are also influenced by
accessibility, amenity and service, status values, and rarity value
of the game in a particular region.

REVIEW OF LITERATURE

Introduction
Waterfowl were hunted in what is now the United States long before
white man appeared on the North American Continent. They probably were
first harvested by Indians who supplemented their diet with them when
ever they were available.

With the exploration and consequent settle

ment of the country, early explorers and settlers depended upon the
seemingly unlimited supply of waterfowl for a substantial amount of
their food supply.

But with the increasing demand for land, waterfowl

nesting, migrating, and wintering areas have been destroyed.
mid-1930*s, waterfowl populations were in dire straits.

By the

Lincoln (1935:1),

without giving any supporting data, reported that the waterfowl of
North America had "alarmingly decreased in numbers."

In 1935, a pri

vate organization, More Game Birds in America, surveyed waterfowl breed
ing grounds and estimated that 65 million ducks were present in North
America In August of that year (Anon. 1935).

Their report suggested

that waterfowl conservationists should strive to increase duck popula
tions to 130 million birds, and implied that this many ducks were
present In North America at one time.

If their estimate of 65 million

ducks in August 1935 can be considered accurate, then there has been a
decrease of 62 percent In duck populations, because in August 1962
there were an estimated 25 million ducks in North America (Glover and
Smith 1963).

Furthermore, if there were 130 million ducks in North

America at one time, as this report implies, duck populations had de
creased 81 percent by August of 1962.
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Whether or not these estimates are accurate, it is evident that
numbers of waterfowl vary from year to year and decade to decade, de
pending largely on natural conditions (Briggs 1964).

High and low

waterfowl populations are normal and are to be expected.

No one can

say with certainty how the highs of a generation ago compare to the
highs of later years.

However, it is believed that the general trend

in waterfowl populations, with the exception of some goose populations,
is downward.

It could hardly be otherwise in view of the continuing

destruction of breeding habitat (Briggs 1964).
While waterfowl are not scarce, good waterfowl hunting sites are,
as many of the better areas have been lost through drainage and to
other uses.

Consequently, there exists an economic demand for water

fowl hunting sites.

Groups of hunters frequently band together to form

duck clubs, raising funds through initiation fees and annual assess
ments.

In some areas, owners of good waterfowl hunting sites have

recognized the economic value of these areas and charge a daily or sea
sonal fee for waterfowl hunting.

In either event, the economic value

of the land for waterfowl hunting is reflected in the financial arrange
ments.

It is this economic value of land attributable to the presence

of waterfowl which it was the purpose of this study to discover and
understand.

The Legal Basis for Waterfowl Protection and Conservation
Prior to 1900, with the exception of a few states, notably New
York and California, little consideration was given to season length#,
bag limits, and the conservation and management of waterfowl.

Of course, this was true for other wildlife, as the country was still
being settled and there seemed to be no limit to numbers of most game
animals.
During the late 1890's, there was concern among a few people for
the conservation of migratory birds, including waterfowl.

However, it

was not until 1900 that waterfowl were given federal protection with the
passage of the Lacey Act.

This Act, which became effective on May 25,

1900, outlawed market hunting and the taking of plumes, and prohibited
shipment of illegally killed game across state boundaries.

The Weeks-

McLean Law, which became effective on March 4, 1913, put migratory birds
under the protection and custody of the Federal Government.

This law

gave the U.S. Department of Agriculture, Bureau of Biological Survey
(which later became the U.S. Fish and Wildlife Service under the U.S.
Department of Interior) power to regulate and enforce seasons.

The

Migratory Bird Treaty with Great Britain of July 3, 1918, which super
seded the Weeks-McLean Law, provided for the regulation of migratory
birds moving seasonally between the United States and Canada.

This

treaty outlawed hunting and transporting migratory birds, except as
permitted by regulation, and made illegal the sale of migratory birds
(Day 1959).

This treaty also set the pattern for negotiation of a

comparable treaty with Mexico in 1936 (Briggs 1964).

These Acts, laws,

and treaties have given the U.S. Fish and Wildlife Service adequate
legal basis for managing migratory waterfowl.

The basic assumption is

that wild animals belong to the people, and when they migrate between
states and countries, should be managed for all the ptQpïe by i ledfiril

agency.

Thus, the Bureau of Biological Survey, which operated on a

national basis, was logically assigned the task of managing the migra
tory waterfowl resource.
Conservation of migratory waterfowl w^s implemented by the Migra
tory Bird Conservation Act of 1929 and was further supplemented and
supported by the Migratory Bird Hunting Stamp Act of 1934.

The Migratory

Bird Conservation Act authorized a program of acquisition of land and
water areas to be used as waterfowl refuges.

The Migratory Bird Hunting

Stamp Act, which required all persons hunting waterfowl to purchase the
federal duck stamp, supplemented and supported the Migratory Bird Con
servation Act by providing funds from the sale of duck stamps for the
purchase and maintenance of areas for migratory waterfowl refuges
(Sater 1961; Goodwin 1962).

This Act provided that not less than 90

percent of the total proceeds received from the sale of duck stamps
could be used by the Fish and Wildlife Service to supplement other funds
for the purchase, development, administration, and maintenance of water
fowl refuges.
distribution

The remaining 10 percent was to be used for printing and
of the stamps and enforcement of the Migratory Bird Hunt

ing Stamp Act, as well as other federal laws (Sater 1961; Goodwin 1962).
Amendments to the Act in recent years have Increased the cost of the
stamp twice and changed the original 90-10-percent division of the
funds.

In August 1949, Congress enacted Public Law 222 which raised

the price of the stamp from $1 to $2 to offset rising costs of acquisi
tion and administration.

On October 20, 1951, In response to demands

for more realistic law enforcement programs, Public Law 182 was enacted.

This law authorized an Increase in the use of stamp funds for enforce
ment and administration from 10 percent to 15 percent of the annual
receipts.

On August 1, 1958, the President approved Public Law 585

which increased the cost of the stamp to $3 effective July 1, 1959
(Goodwin 1962).

This amendment also provided that up to 40 percent of

any refuge purchased after August 1, 1958 may be open to public hunting.

Wetlands in the United States
Waterfowl are dependent upon wetlands for food, nesting sites,
protection, and living space.

The term "wetlands" refers to lowlands

covered with shallow, and sometimes temporary or intermittent waters.
Not included are permanent waters of streams, reservoirs, and deep
lakes, as these areas have comparatively little value for waterfowl out
side of providing resting habitat (Shaw and Predlne 1956).
Wetlands have traditionally been considered wastelands, which has
led to their destruction by drainage and filling.

It has been estimated

that when white man first appeared in what Is now the United States,
there were 127 million acres of wetlands (Wooten 1953).

The U.S. Depart

ment of Agriculture has estimated that in the country as a whole, 45
million acres have been reclaimed by a combination of clearing, drainage,
and flood control enterprises (Wooten 1953).

Forty million acres more

are listed as reclaimed by drainage and flood protection alone, although
admittedly there was considerable duplication In the areas measured.
Also, some of this land reported as "improved" for cropland and pasture
was probably suitable for such purposes before the reclamation projects.
However, it seems reasonably safe to state that at least 45 million

-10acres of our primitive marshes, swamps, and seasonally flooded bottom
lands are now devoted to crops, pasture, and other dryland uses (Shaw and
Fredine 1956).

Assuming a minimum loss of 45 million acres, we now have

in this country about 82 million acres of land that are too wet for crop
or pasture use—lands on which drainage or flood control operations so
far have had little effect.

This figure corresponds to Information re

ported in a 1955 inventory of wetlands In the United States made by the
Fish and Wildlife Service, in which 74.4 million acres were delineated
and an estimated 5 to 7 million acres were not inventoried due primarily
to their low importance for waterfowl (Shaw and Fredine 1956).
Much of the land drainage in the United States in the last 20
years has been authorized and subsidized by the Federal Government.

The

government agencies Involved In federally aided drainage programs are:
1.

U.S. Department of Agriculture, Soil Conservation Service

2.

U.S. Department of Interior, Bureau of Reclamation

3.

Corps of Engineers, through direct authority from Congress.

The bulk of wetland drainage on private lands in recent years has
been done with technical and financial assistance provided under the con
servation program of the U.S. Department of Agriculture.

The Agricul

tural Stabilization and Conservation Service pays approximately 50 per
cent of the cost of Installing open drainage ditches In accordance with
Practice C-9, and provides similar assistance in the installation of
tile drainage systems under Practice C-10.

The Soil Conservation Ser

vice provides the technical assistance for both practices.
Imagined, Practice C-9 is by far the moft liportajit
llêif, ai il prtvlâai l§i< âPilsige §1 iurfate waltr.

As can be

Ihêie If© pPSi»

Table 1. Acres drained under Practices C-9 and C-10, 1959-1962^/
(adapted from U.S.D.A. 1959, 1960, 1961, and 1962).

C-9

No. of states
No. of counties
No. of farms
Acres drained

1959

1960

1961

50
1,851
26,672
1,154,031

50
1,886
27,930
1,173,282

1962

49
1,891

50
1,894

1,058,404

1,026,717

C-10
No, of states
No. of counties
No. of farms
Acres drained

39
1,133
34,331
372,864

40
1,143
36,749
401,122

40
1,182
38,017
384,685

39
1,219
40,666
367,390

V No duplication supposedly exists in acres reported drained in
succeeding years although some duplication undoubtedly did occur.

In 1962 Public Law 732 was passed to prevent drainage of wetlands
in the States of North Dakota, South Dakota, and Minnesota, designated
as wetlands types III, IV, and V (shallow fresh marshes, deep fresh
marshes, and open fresh marshes, respectively) in Fish and Wildlife Ser
vice Circular 39, "Wetlands of the United States," 1956.

This law pro

vides that the Secretary of Agriculture shall not enter into an agree
ment in these three states to provide financial or technical assistance
for wetland drainage until the Secretary of the Interior has made a find
ing that wildlife preservation will not be materially harmed by such
drainage.

The finding must be made within 90 days after the filing of

the application for drainage assistance.

Within 1 year after the date

on which the finding is made by the Secretary of th@ Int@flef, ht 6F i
8l8li mgeaey nuii make an tlltf le ittae §f purehaae Ibe wfiUsd am
IrsR the ewaef aa a waiefiewl feieuree.

II Die ewaer faila te aeeept

-12the purchase or lease offer, he may not be furnished financial or tech
nical assistance for drainage for 5 years.

If the land changes owner

ship, eligibility for financial or technical assistance must be redeter
mined.

This law, which has not been totally effective, has been extended

through the year 1965 (Mann 1963; Mundlnger 1963).
It would be repetitious to mention all known examples of drainage
when several excellent examples should suffice.

In Wisconsin, a state

which at one time had an abundance of wetlands, more than one-half its
original 5 million acres of wetlands have been drained in the last 60
years (Nelson 1961).

In a study in Nebraska, HcHurtry (1961) examined

aerial photos (presumably taken in the late 1940*8) for wetland areas.
He then made a field examination of 1,493 of these areas that contained
water when the photos were taken.

He found that 54 percent of the areas

had been drained, 26 percent had been leveled and filled, and only 20
percent were still in existence.

One other excellent example is the

prairie pothole country of the North Central States, a section that is
important in maintaining waterfowl production.

During the period 1945

to 1950, this area, which produces 9 percent of the continental water
fowl production, had an annual loss of 2 percent of the original water
areas (Evans and Black 1956).

This annual loss further increased in

the early 1950*s, but has since decreased markedly (Mann 1963).
peaaily ippafem Ibal âfslntge hii materially

It is

wellanâa, Ihus

âireilliF aliesllftg waleriewl pepulalltsa by illilaallsg habl$a$,
01 Ihe remaisliig #e$laad habitat

in

the Valteâ Itatei aa âeter-

nlaed by lhaw and fredlae (liSS), abewt fSiS mUUea aerea are iaiamd
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fresh waters, 1.6 million are inland saline waters, 4 million are
coastal fresh waters, and 5.3 million acres are coastal saline waters.
According to their survey, only 22.4 million acres, or 30 percent of
the total wetlands, are of moderate to high value for waterfowl, while
the remaining 52 million acres have low to negligible waterfowl value.
Wetlands are not evenly distributed throughout the United States.
Acreages of wetlands by flyway are shown in Table 2. The term "flyway,"
as used in this study, is defined as a geographic region which has its
own populations of the different species of ducks and geese (Lincoln
1935).

The flyway concept of waterfowl management was the result of

intensive banding studies carried out by state and federal agencies
interested in waterfowl conservation.
fowl flyways are recognized.

At present, two kinds of water

They are biological flyways—those es

tablished by the birds themselves, and administrative flyways—those
delineated by man for efficient management of the resource.

The four

biological flyways carry the same names as the administrative flyways,
but there is an important difference.

Whereas biological flyways in

clude the entire range of birds, administrative flyways are confined to
the United States.

Administrative flyways date from 1948, the first

year that waterfowl hunting was regulated on a flyway basis, while
biological flyways are older than mankind (Glover 1964).

Table 2. Biological values of wetlands In the United States, based on
state-unit determinations in acres (adapted from Shaw and Fredine 1956).

Acreage with value assessed as

Atlantic
Mississippi
Central
Pacific
Total

High

Moderate

Low

Negligible

Total

1,115,200
4,911,200
1,741,100
1,052,400

2,839,800
6,755,200
3,267,600
753,900

10,642,800
10,713,100
2,123,500
608,700

18,153,800
8,718,300
688,400
354,700

32,721,600
31,097,800
7,820,600
2,769,700

8,819,900

13,616,500

24,088,100

27,915,200

74,409,700

It is apparent from Table 2 that the Atlantic and Mississippi Flyways have the bulk of the wetlands in the United States (44 and 42 per
cent of the total wetland area, respectively), while the Central and
Pacific Flyways have only 10 and 4 percent, respectively, of the total
wetland area in the country.

However, only 12 percent of the wetlands

In the Atlantic Flyway and 37 percent of the wetlands in the Mississippi
Flyway are of high to moderate value for waterfowl, while in the Central
and Pacific Flyways, 64 and 65 percent, respectively, of the wetlands
have value rated as moderate to high for waterfowl.

It should be rec

ognized that the total acreage of wetlands rated as high or moderate in
value is higher in the Mississippi Flyway than in all other flyways
combined.
It is evident that many of the pristine wetlands in the United
States have been drained or altered in some way, although sizable
quantities of wetlands remain.

One type of wetland habitat has been

overlooked in this discussion.

This is the large amount of primarily

resting habitat that is provided by rtifryeiFi, likee, SBâ ptHâg.
i#54, Ihspe

weFi

1,988

rteêFvtlrs

in

|}ell€d Stale§ lhai hm# t
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surface area of about 11 million acres.

Reservoirs completed since

that date raise the total area to 13 million acres (White and Malaher
1964).

In addition to these areas, there are countless small lakes

and far# ponds which undoubtedly contribute much to providing some type
of waterfowl habitat.

Waterfowl Populations in the United States
Although some production does occur, the United States is primarily
a wintering area for waterfowl.

It has been estimated that only 15 per

cent of the continental duck production comes from south of the Canadian
border, with 9 percent of the continental duck production occurring In
the States of North Dakota, South Dakota, and Minnesota (Mann 1963).
Most of the continental waterfowl population winters in the United
States as In 1962 only 13 percent of the waterfowl counted in the winter
survey were outside of the contiguous United States (Glover and Smith
1963).

Separations of types of waterfowl (ducks, geese, and brant) win

tering outside of the United States could not be made.

Therefore, some

unknown small percentage of each type of waterfowl shown in Table 3
winter outside of the contiguous United States.
Table 3 shows the mean percent of waterfowl wintering in the four
flyways by type of waterfowl for the years 1949 through 1963.

Winter

ing duck and goose populations were highest in the Pacific Flyway (34
and 35 percent, respectively) and lowest in the Atlantic Flyway (14 and
16 percent, respectively), while percentages of wintering duck and goose
populations in the Mississippi and Central Flyways were similar.

-16Table 3. Mean percent of wintering waterfowl In North America by water
fowl type and flyway for the period 1949-1963 (adapted from Glover and
Smith 1963).

Flyway
Atlantic
Mississippi
Central
Pacific

Percent
of ducks

Percent
of geese

Percent
of brant

Percent of
all waterfowl

14
27
25
34

16
27
22
35

56
—
—
44

16
25
24
35

It is thus apparent from the preceding discussion on wetlands and
from Table 3 that the Atlantic and Mississippi Flyways have 44 and 42
percent, respectively, of the total wetlands in the United States, yet
these flyways winter only 16 and 25 percent, respectively, of all water
fowl.

In contrast, the Pacific and Central Flyways have only 4 and 10

percent, respectively, of the total wetlands in the United States, but
winter 35 and 24 percent, respectively, of all wintering waterfowl in
North America.

Waterfowl Harvest and Hunters in the United States
Annual waterfowl harvest in the United States has varied from less
than 4 million birds in years of low populations (1962) to over 12 mil
lion birds in years of high waterfowl populations (1957) (Glover and
Smith 1963).

Percentages of the total duck and goose kill for the years

1959 through 1963 occurring in each flyway are shown in Tables 4 and 5.

-17Table 4.

Percentage of total ducks bagged, all flyways.—

Flyway
Atlantic
Mississippi
Central
Pacific

1959

1960

1961

1962

1963

10
42
19
29

11
41
20
28

14
34
16
36

19
27
11
43

12
36
15
37

^ Including mergansers, scoters, eider, and oldsquaw ducks.

From the information presented in Tables 4 and 5 it is evident that
percentages of the total duck and goose harvest vary tremendously between
flyways and that harvest in each flyway varies from year to year.

Table 5.

Percentage of total geese bagged, all f l y w a y s ^

Flyway
Atlantic
Mississippi
Central
Pacific

1959

1960

1961

1962

1963

8
35
28
29

12
24
30
34

13
26
30
31

17
21
25
37

17
20
28
35

—^ Including brant in the Atlantic and Pacific Flyways.

Persons over 16 years of age hunting migratory waterfowl are re
quired to buy the Migratory Bird Hunting Stamp in addition to a hunting
license for the state in which they hunt,

Revenues derived from the

Migratory Bird Hunting Stamp, hereafter referred to as duck stamps, are
used to purchase wetlands for use as waterfowl refuges and production sites.
Duck stamp sales and trends in duck populations (the type of water
fowl sought by most hunters) from 1948-49 to 1962-63 for each flyway are
compared in Figs. 1, 2, 3, and 4.

Tables 20 and 21 in Appendix A show

data from which Figs. 1 through 4 were derived.
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-22In examining Figs. 1 through 4, it is apparent that in general,
annual numbers of waterfowl hunters are inversely related to number of
available waterfowl.

As numbers of waterfowl hunters decrease, the num

ber of ducks counted on the wintering grounds after the hunting season
tends to increase and vice versa.

For example, in the 1962 hunting sea

son, numbers of waterfowl hunters in the Central Flyway (Fig. 3) were at
the lowest point in the 1949-1962 period, while the count of ducks win
tering in this flyway in the spring of 1963 increased.

This indicates

that the low number of hunters in 1962 had depressed the harvest, allow
ing more birds to survive the hunting season.
A different situation exists in the Mississippi Flyway (Fig. 2)
than in the other three flyways.

Since 1957, numbers of waterfowl hunters

have decreased while wintering populations of ducks have remained fairly
stable.

Reasons for this are not entirely clear, but it may be suggested

that waterfowl hunting regulations have become more stringent, with the
overall effect of reducing numbers of waterfowl hunters.

However, this

is not entirely true as waterfowl hunting regulations have become more
restrictive in recent years in all flyways except the Pacific (Tables 22,
23, 24, and 25, Appendix A).
Waterfowl regulations are designed primarily to control the dis
tribution of the harvest and to keep the kill within acceptable limits
so the breeding stock will be maintained.

There are two major points

which can be made about the effects waterfowl hunting regulations have
on total kill of waterfowl and numbers of waterfowl hunters.

These are:

-23(1) Waterfowl regulations regulate numbers of waterfowl killed, and (2)
waterfowl regulations influence number of hunters.
Effects of waterfowl hunting regulations on total waterfowl bagged
may be illustrated by Mississippi and Central Flyway data for 1961, 1962,
and 1963, as these flyways were subjected to the most stringent regula
tions of all flyways during this period (Tables 23 and 24, Appendix A).
In 1961, in the Mississippi Flyway, with daily bag and possession
limits of 2-4 and 3-6 and season lengths of 20-30 days, waterfowl hunters
killed 2,314,700 ducks.

In 1962, with daily bag and possession limits

of 2-4, of which not more than 1 daily and 2 in possession could be

th# meat «bundant dwek* in this flywiiy), «nd #
itAien

el as d*y#, wat«rfewl hunt#?# bAfgtd 1,343,000 dueki,

Thii !• # deer#*## ef 49 ptretnt from tht pr«vlouf yttr.
Ifttioni wtre

In 1#@3, r#gu-

tnd wmterfewl hunter# bagged 3,173,000 duek#, an

Inereaae ef 13# percent ever the preview# year.
During thi# lame 3-year period, a almllar phenemenen happened In
the Central flyway.

Waterfowl hunting regulation# In thl# flyway were

almllar to tho#e In the Mi#il#ilppl flyway and the number of duek# bagged
In IMS deollned 47 pereent from the 1931 total, while the number of
dttok# bagged In 1833, under mere liberal regulation#, Inoreased 133 per
cent over the 1919 total.
Waterfowl hunting regulation# are also thought to affeet number#
of hunter# buying the Migratory Bird Hunting 9tamp,
#tamp sale# by flyway In 1990, 1991, 1993, and 1993.

Table 9 #how# duek
It 1# readily ap

parent that duek #tamp sale# In the Atlantis and Paelfle flyway# did not

-24change markedly during the 4-year period, although sales in both flyways
decreased in 1961 and then increased in 1963.

During this 4-year period,

waterfowl hunting regulations in these two flyways remained fairly con
stant (Tables 22 and 25, Appendix A).
In the Mississippi and Central Flyways a different situation has
existed.

Daily bag and possession limits and season lengths (Tables 23

and 24, Appendix A) in these two flyways varied considerably from 1960
to 1963.

At the same time, duck stamp sales in these two flyways fluc

tuated widely from 1960 to 1963 (Table 6).

In the Mississippi Flyway,

duck stamp sales in 1961 decreased 29 percent from 1960 totals, in 1962
they decreased 22 percent from 1961 totals, while in 1963, when regula
tions were more liberal, they increased 39 percent from 1962 totals.

A

similar situation occurred in the Central Flyway during this same period
as duck stamp sales decreased 27 percent in 1961, 30 percent in 1962,
and increased 40 percent in 1963 over the previous year's totals.

Table 6. Migratory Bird Hunting Stamp sales, all flyways, 1960-1963
(adapted from U.S.D.I. 1964).

Year

Atlantic
Flyway

1960
1961
1962
1963

265,195
232,956
237,033
276,292

Mississippi
Flyway
746,643
528,542
411,981
572,310

Central
Flyway

Pacific
Flywayi'

383,449
279,903
196,842
275,933

315,878
286,470
284,711
312,534

Excluding Alaska and Hawaii.

Heath and Rosasco (1963a) made a hunter opinion study at the end of
the 1962 waterfowl hunting season.

They found that decreases of hunters

-25who purchased a duck stamp in 1960 but not in 1961 or 1962 were greatest
in the Mississippi and Central Flyways where hunting regulations were
most restrictive.

Hunters in the Atlantic and Pacific Flyways most fre

quently reported a lack of ducks in their hunting areas during the sea
son as the most important reason for not buying a stamp, while in the
Mississippi and Central Flyways, the most important reason reported was
that of too small a daily bag limit.

This study also revealed that the

most successful hunters continued to buy duck stamps in this period while
the least successful waterfowl hunters were the ones who gave up the
sport.

They suggest that reduction in waterfowl kill in this period

(1960-1962) was not due to a shortage of hunting pressure, but was in
stead due to reduction in bag limits.
My questionnaire survey of waterfowl clubs made at the end of the
1962 waterfowl hunting season indicated that daily bag and possession
limits and season lengths in 1962 affected the number of waterfowl clubs
operating during that season.

This survey found that the number of clubs

closing was highest in the Mississippi and Central Flyways, as 13 and 7
percent, respectively, of all clubs responding to the survey reported
closing due primarily to excessively strict hunting regulations.

Appar

ently few clubs in the Atlantic and Pacific Flyways were affected by
hunting regulations during the 1962 season as only 3 and 1 percent,
respectively, reported closing in 1962 due to the above factor.

Effects of Waterfowl Refuges on Waterfowl, Hunters, and Harvest
Another factor which has seriously affected the distribution of
waterfowl populations, hunter concentrations, and distribution of the
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total kill, is the refuge management program.

The need for this program

stems from the fact that waterfowl habitat has been decreasing for many
years.

This program is basically one of acquiring waterfowl habitat

throughout each flyway and managing it to provide waterfowl with rest
ing, feeding, and wintering areas.

This has led to tremendous concentra

tions of geese and ducks at some wintering locations within each flyway.
With increased waterfowl populations at any one location, hunting is sure
to increase and with increased hunting pressure, kill also increases
(Crissey 1964).
It is evident that refuges form an important part of our system for
the preservation of waterfowl.

The role of public refuges in the distri

bution and utilization of waterfowl during the hunting season is becoming
increasingly important.

The present trend seems to be toward narrower

flight paths (Crissey 1964).

This condition Is not only detrimental to

the birds, creating depredation, disease problems, and overkill, but it
restricts the area where waterfowl hunting can be profitably undertaken
(Shaw and Fredine 1956).

This problem has been recognized, and Shaw and

Fredlne (1956) have suggested that future refuges and wetland development
projects be selected with a view to dispersing the birds more widely.
In the meantime, waterfowl populations still concentrate around certain
refuges.

This problem is most acute with Canada goose populations in

the Mississippi Flyway.

These geese apparently are two distinct popula

tions with one population wintering at Swan Lake and Squaw Creek National
Wildlife Refuges In Missouri and the other population wintering at state
and federal refuges in southern Illinois (Union County and Horseshoe

-27Lake State Waterfowl Refuges and Crab Orchard National Wildlife Refuge)
(Elder 1946; Hanson and Smith 1950; Jahn 1961).

Part of this latter pop

ulation has recently been wintering at Horicon National Wildlife Refuge
in Wisconsin (Hunt et al. 1962).
This problem is by no means recent in origin.

Leopold (1931) rec

ognized the potential problem at Horseshoe Lake and questioned whether
public refuges should be surrounded by public shooting grounds.

Twelve

years later, Gabrielson (1943:27) reported that; "Because of its
(Horseshoe Lake) attractiveness to Canada geese, small size, lack of
food, and peculiar relation to surrounding lands, it has become a
slaughter pen rather than a refuge."

This problem at Horseshoe Lake

has since been partially alleviated by enlarging the refuge, creating
other refuges In close proximity, and more strict control of hunters.
At the present time, Horseshoe Lake is completely surrounded by private
gun clubs, and the annual kill of Canada geese approaches 14,000
(Nelson 1962),
The hunting situation due to the presence of Canada geese near the
state and federal refuges In southern Illinois also occurs near refuges
In South Dakota, Wisconsin, Michigan, and Missouri.

Other states have

felt their hunters are not getting their fair share of the goose kill,
and these states are actively working on programs to attract Canada geese.
Pennsylvania has apparently succeeded with their project at Pymatunnlng
State Waterfowl Refuge as goose populations, hunting pressure, and total
kill are Increasing (Sickles 1963).

St. Amant (1959) reported that

Louisiana was not receiving its fair share of waterfowl populations

because states to the north were developing refuges and management areas
for waterfowl.

He added that there Is little doubt that the increase in

impoundments and refuge areas and the practice of flooding ricefields
and pin-oak flats in the states Just north of Louisiana hold hundreds of
thousands of waterfowl which therefore do not continue their ancestral
migrations to the former Louisiana wintering areas.
In recent years much thought has been given to reestablishing
wintering Canada goose flocks south of the concentration sites in
Missouri and Illinois.

A program has been initiated in the hope that

Canada geese can be reestablished on their ancestral wintering grounds
(Duffy 1964).

The first step in this program was closure of Canada goose

shooting in Louisiana and Arkansas to reduce hunting pressure on the
relatively few thousand Canada geese migrating into the two states in
the winter months.

The second phase of the operation consisted of live

trapping and transplanting Canada geese from Swan Lake National Wildlife
Refuge in Missouri to refuges in Arkansas and Louisiana.

Refuges in

these states are the Holla Bend and White River National Wildlife Refuges
in Arkansas and the Lacassine National Wildlife Refuge and Rockefeller
State Refuge in Louisiana (Duffy 1964).

In addition to the above refuges,

some Canada geese are being live trapped at Swan Lake National Wildlife
Refuge for transfer to the Shell-Osage State Refuge in Missouri.

The

success of this program has not yet been determined.
In addition to providing resting, feeding, and wintering habitat
for waterfowl, refuges provide protection during the hunting season.

In

many instances, the protection provided by a refuge plus the improvement

-29In food supply at most refuges results in major Increases In numbers of
waterfowl that are held for long periods of time during the shooting sea
son.

This usually results in the waterfowl being accessible to hunters

(as they fly in and out of the refuge) for the duration of the hunting
season, which increases the total harvest.
view.

Crissey (1964) supports this

He reports that it is the rule rather than the exception for har

vest in the vicinity of a refuge to greatly exceed the kill that occurred
in the area prior to establishment of the refuge.

Several examples of

refuges such as described above have been documented.
The Pointe Mouillee Marsh in Michigan, formerly a private gun club,
was purchased by the state for use as a waterfowl refuge and public shoot
ing area.

The increased hunting pressure on the public shooting area of

the marsh resulted in a higher kill during the first 2 days than occurred
during the entire season oii comparable private clubs (Anderson and Kozlik
1964).

A portion of the Magee Marsh in Ohio was opened to controlled

public waterfowl hunting in 1951.

Prior to state acquisition, this area

was a waterfowl club with limited membership and moderate waterfowl har
vest.

Since acquisition by the state, waterfowl kill on this area has

increased to the point where it accounts for more waterfowl b«ing har
vested per season than the combined kill of three neighboring clubs of
comparable or larger size (Bednarik 1961; Anderson and Kozlik 1964).
It is evident that creation of waterfowl refuges, with or without
public hunting areas, have concentrated waterfowl and hunters, and in
general, have increased waterfowl harvest in the areas where they are
located over previous levels.

-30Waterfowl Hunting Areas
It is one thing to have waterfowl and hunters willing to hunt them,
but land upon which to hunt is necessary before any hunting can actually
be done.

As the U S. Fish and Wildlife Service and state fish and game

departments receive funds from duck stamp and hunting license sales, re
spectively, their income is proportional to the number of duck hunters.
To increase hunting opportunity, they have been active in land acquisi
tion for use as public hunting areas and waterfowl refuges.

By the

early 1960*s, 2,655,000 acres were controlled and managed for waterfowl
in federal refuges and 4,558,000 acres were controlled and managed for
waterfowl by state fish and game departments (Salyer II and Gillett
1964; Jorgensen et al. 1964).

Of this total (7,213,000 acres), it is

estimated that from one-third to one-half is open to public hunting
(Jorgensen et al. 1964).

This acreage is not evenly distributed between

the four flyways, as shown in Table 7.

Table 7. Acreages controlled and managed for waterfowl by federal and
state agencies.

Flyway

Acres

Atlantic
Mississippi
Central
Pacific

1,500,000
3,500,000
925,000
1,200,000

Reference
Addy 1964
Hawkins 1964
Duller 1964
Chattin 1964

At the end of the 1962 waterfowl hunting season. Heath and Rosasco
(1963b) made a questionnaire survey of waterfowl hunters to determine
the relative amounts of waterfowl hunting and bag that occurred çn public

and several types of private land in the 1962 season.

This study re

vealed that only in the Pacific Flyway did a higher percentage of hunters
frequent public land than private ownerships (66 percent compared to 60
percent)(Table 26, Appendix A).

In the Atlantic and Mississippi Flyways,

hunters using public and private lands were nearly equal (60 and 58 per
cent compared to 61 and 55 percent, respectively), while in the Central
Flyway less than one-half of the hunters (43 percent) hunted on public
lands and 83 percent utilized private ownerships.
The amount of hunting, expressed as percentage of total hunterdays afield, was about the same on public and private lands in all ex
cept the Central Flyway, where approximately 65 percent of the hunting
occurred on private areas.

However, there was proportionally more free

hunting on private lands in this flyway than in any other.
Slightly over half of the ducks bagged in the Atlantic and Missi
ssippi Flyways were reported taken on public areas (55 and 52 percent,
respectively), while slightly less than half (47 percent) were bagged
on public ownerships in the Pacific Flyway.

In the Central Flyway,

however, only 34 percent of the duck bag occurred on public areas.
Duck hunting success (percentage of ducks bagged per percentage
of effort expended) was roughly equivalent on public and private areas
in all except the Pacific Flyway, where success was slightly higher on
private areas.
This survey indicated that in all flyways, over half of the goose
bag occurred on private lands (in east-to-west order of flywayst 56,
59, 74, and 54 percent, respectively).

Goose hunting success

(percentage of bag per percentage of effort) was a little higher on
private than on public areas.
Other studies of waterfowl hunters in statewide areas reported
data similar to that found by Heath and Rosasco (1963b).

Leach (1960)

reports that in California in 1957, 69 percent of all waterfowl hunters
hunted on private club lands, and in the process bagged 96 percent of
the ducks and geese killed

that

year.

Another study in Utah found that

in 1966 approximately 13 percent of all statewide waterfowl hunting trips
and 35 percent of the waterfowl harvest occurred on private clubs, while
34 percent of the trips and 30 percent of the kill were made on panaged
public shooting areas (Nelson 1959).
It is apparent from these studies that waterfowl club hunters are
more successful than non-waterfowl club hunters.

Benson (1964) found

this to be true when he studied waterfowl hunting techniques in northern
California.

He reports that members of a waterfowl club in this area

were consistently more successful than non-club hunters.

The daily bag

of members of this club during the 1920-1961 period were always near the
allowable limits.

Another study of waterfowl hunters in the grasslands

area of California found that during the 1947-48 hunting season, club
hunters averaged 42 birds bagged each during the season, while all
waterfowl hunters in California during this hunting season averaged
only 17 birds each (U.S.D.I, 1960).

Waterfowl Hunting Clubs in the United States
The use of wetlands for waterfowl hunting by private clubs has a
long history in the United States.

The term "waterfowl club" as used

in this thesis, refers to any situation where two or more hunters go to
gether and purchase or lease land for the primary purpose of waterfowl
hunting.

This definition includes those commercial areas that lease or

sell hunting rights on a daily or seasonal basis and those clubs which
have restricted membership.

The latter type of club is by far more

numerous than the commercial type of club in most areas of the United
States.

Exceptions to the above occur primarily around goose concentra

tion sites in Wisconsin, Illinois, and Missouri.
Waterfowl clubs have been found in most areas of the country at one
time or another, but they are typically found on the East and West Coasts
and the Mississippi Valley.

Waterfowl clubs are unusual, differing from

other types of hunting clubs in that they rarely produce their own game.
Instead, these clubs draw on a mobile supply of game which does not have
to be produced locally (Leopold 1933; Trippensee 1948).
The acquisition of wetland for use as private shooting areas is
not new (Palmer 1910).

In his study of private hunting preserves.

Palmer (1910) found that many private duck preserves existed as early
as 1888, with major concentrations occurring in North Carolina, Virginia,
New York, Maryland, Illinois, Michigan, Wisconsin, Minnesota, Ohio,
Arkansas, and California.

Many of these clubs were first organized to

provide waterfowl for the market, but others existed and were managed
only for sport (Day 1959).

According to Palmer (1910), early clubs

varied in size from a few acres to several square miles.
Waterfowl clubs have existed in the Atlantic Flyway since the early
1900's (Herrick 1934; Connett 1947).

Clubs in this flyway controlled
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large tracts of land in the early 1930*s.

Burton (1934) found that the

entire coastline of South Carolina was controlled by comparatively few
clubs which had exceedingly large tracts.

The presence and location of

waterfowl clubs in this flyway have also been reported by Foley and Taber
(1952), Day (1959), Wilder (1960), Plorschutz (1961), and Stewart (1962).
Waterfowl clubs have existed in the Mississippi Flyway since the
late 1850*8 (Bednarik 1956; Anderson 1963).

Leopold (1931) found siz

able concentrations of waterfowl clubs in this flyway as early as the
late 1920's.

He estimated there were over 600 waterfowl clubs in this

region, with most of them concentrated in Illinois and Missouri.

Others

were found in Minnesota, Wisconsin, Michigan, Iowa, Indiana, and Ohio.
According to Pirnie (1935) and Davis (1949), waterfowl clubs were quite
numerous, in Michigan in the late 1920*s and early 1930*8.

Clubs have

also been reported in this flyway by Anderson (1934), Day (1934), Heilner
(1939), and Bellrose (1945 and 1954).
Little information has been published about waterfowl clubs in the
Central Flyway, but it is known that they have existed since at least
1887 in North Dakota, 1892 in Kansas, and in Colorado since at least
1912-1915 (Borell 1948; Connett 1949; Michael 1958).

Waterfowl clubs in

this flyway are active in buying hunting properties.

The State of South

Dakota was recently outbid on a tract of land by a waterfowl club.

The

State of Nebraska had a similar experience, but instead of letting the
waterfowl club outbid them, they outbid the club and purchased the land
(Barbee 1961; Bever 1961).
In the Pacific Flyway, most of the better waterfowl shooting areas
have been controlled by waterfowl clubs for at least 50 years.

The first

-35duck club was organized In California In 1880, and by 1906 many clubs
were present (McAllister 1930).

Some of the larger clubs In California

in the early 1900*s controlled more than 25,000 acres (Palmer 1910).

By

the 1930's there weré 200 to 300 waterfowl clubs in southern California
alone and no hunting was available unless a person belonged to a club
(Anon. 1937).

By 19$9 there were ntore than 800 clubs in this state

(Scheffer 1959), and in 1961 there were estimated to be more than 1,400
clubs in California (Hostetter 1961).

While clubs in this flyway are

concentrated in California, they do occur in other states (Slocum and
Employ 1954; Fleming 1959).
Most authorities agree that waterfowl clubs are both important and
beneficial.

It has been suggested that clubs are beneficial in provid

ing nesting habitat for waterfowl (Andrews 1952; Smith 1964b), in pro
viding water, feed, and attractive resting areas for migratory and winter
ing waterfowl (Alshton 1964; Williams 1964), in maintaining wetland areas
and thus preventing their destruction for other uses (Larson and Foster
1955; Alshton 1964), and in enhancing the value of public hunting grounds
by maintaining rest areas and excellent waterfowl feeding areas, thus
holding the birds in an area for some length of time (Dlmmlck and Kllmstra
1964).

Other individuals have pointed out that waterfowl clubs have

brought about initial concentrations of waterfowl (Floyd 1964; Stotts
1964).
While waterfowl clubs are Important in many areas, their impor
tance has been and is declining as state and federal agencies continue
land acquisition for refuges (Sickles 1964).

However, these agencies

-36*111 never be able to acquire all waterfowl habitat In the United States,
BO It can be expected that as long as waterfowl may be hunted, waterfowl
clubs will be Important In maintaining habitat.

PROCEDURES AND RESULTS

Introduction
Most of the waterfowl seen in the United States are migratory.
Waterfowl winter primarily in southern areas and nest in more northern
areas, and travel great distances in completing this annual cycle.
In their movement from nesting to wintering areas waterfowl are
subject to hunting.

Hunting of waterfowl is done either by pass shoot

ing, as the birds fly from one area to another, or by blind shooting,
where waterfowl are decoyed to where hunters wait in concealment.

Pass

shooting is done primarily over agricultural lands as the birds fly from
area to area seeking food or resting places, while shooting from blinds
is done primarily over wetland areas.
Waterfowl hunting sites in the United States are limited.

Conse

quently, areas with dependable waterfowl flights have been in demand for
many years.

This scarcity of hunting areas has led groups of waterfowl

hunters to acquire land, either by lease or fee title, for their exclu
sive use.

Thus, at the present time, most of the better waterfowl hunt

ing sites are in the control of state and federal agencies for use as
waterfowl refuges and public hunting areas or are controlled by groups
of private individuals for their own hunting.

These groups are commonly

referred to as duck clubsLocations of duck clubs and major water
fowl refuges In relation to administrative flyways in the United States
are shown in Fig. 5.

The terms "duck clubs" and "waterfowl clubs" are used inter
changeably in this presentation.

Flyway boundary
• Waterfowl refuge
• Duck clubsl^^

Il I M

I
II
III
IV

Pacific Flyway
Central Flyway
Mississippi Flyway
Atlantic Flyway

Fig. 5.-Locations of waterfowl clubs in the United States in relation to major waterfowl
refuges and administrative flyways.
^ Each dot represents 10 clubs; locations are approximate.
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They

may be roughly divided into two categories—those owning or leasing wet
land habitat or non-wetland habitat.

In general, it appears that clubs

which own or lease wetland habitat, while distributed throughout each flyway, occur more often in wintering areas.

Many of these clubs practice

water manipulation, food production, staggered shooting days, and other
measures to increase the attractiveness of their areas to waterfowl
(Coleman 1964; Marsh 1964).

These clubs may be referred to as managed

or formal clubs because many of them have been established for long
periods, they have charters, bylaws and officers, and have controlled
the same land since their inception.
Clubs which own or lease non-wetland habitat are usually located
in the northern areas of the United States.

They frequently are found

near areas where concentrations of migratory waterfowl occur, such as
those adjacent to national or state waterfowl refuges.

These clubs are

typically informal, having no charter, bylaws,officers, etc.

Clubs of

this type usually exist at the convenience of the landowner.

To reduce

the nuisance caused by hunters, some landowners will frequently let a
group of hunters post their land in return for a small monetary sum, a
"fifth," several packages of frozen meat, a duck or goose now and then,
a mess of fish, etc. (Hart 1964; Hollingsworth 1964; Morgan 1964;
Schroeder 1964).

In return, these hunters are allowed exclusive use of

the landowner's farm for waterfowl hunting.
Waterfowl clubs incur costs in acquiring and maintaining land for
hunting.

These include annual lease payments, improvement of waterfowl

habitat, the maintenance of blinds, etc.
annual assessments from members.

These costs are usually met by

Annual assessments per member vary from

year to year, depending upon operating costs, taxes, and frequently, the
amenities offered by a particular club.

Amenities clubs may offer in

clude clubhouses, boats, blinds, meals, decoys, dogs, guns, shells,
guides, and maid service.

However, few clubs offer all of these services.

In acquiring land for hunting, either by lease or purchase, water
fowl clubs have influenced land value—value which the land would not
have If it had no waterfowl hunting potential.
Webster defines value as the monetary worth of a thing; marketable
price or estimated or assessed worth.

Market value Is further defined

as the highest price estimated in terms of money which a property will
bring if exposed for sale in the open market, allowing a reasonable time
to find a purchaser who buys with knowledge of all the uses to which it
1# adapted, and for which it is capable of being used.

Market price may

be defined as the amount of money that property will bring on the open
market at a specified time, regardless of pressures, motives, or in
telligence of the buyer or seller (Bekeris 1963).
Value of land for hunting is not dependent on any single factor.
It is dependent upon many circumstances which change according to the
region of the United States (Bekeris 1963).

Some of the major factors

which determine the value of land for hunting are:

Population density

and nearness to large population centers; public land availability;
value of land for other uses; a dependable waterfowl flight; desirabil
ity of the game (ducks or geese) to be hunted; hunting regulations;

demand; accessibility; type of land; distance from a refuge or waterfowl
concentration site; amount of land with comparable hunting value in the
area; and location and size of tract (Singleton 1961).
In considering values which are attributable to waterfowl, it is
Important to keep in mind that wildlife cannot be bought or sold because
in this country wildlife belong to the people of the state in which they
are found.

Thus, values hunters pay to lease land, daily fees, and blind

fees are only for the privilege of trespassing on private land.

However,

these values paid or charged represent the value of the waterfowl to the
hunter, and thus the value of land for waterfowl hunting.

Without water

fowl hunting potential, this value would not be generated.
Income received from leasing land for waterfowl hunting is usually
in addition to Income received from other uses of the land.
pecially true for cropland.

This is es

There are instances in which landowners re

ceive more Income from the sale of waterfowl hunting privileges than from
the sale of agricultural products grown on the same land (White 1953;
Kozlcky 1957).

Evidently, there are individuals with a desire for water

fowl hunting properties and the means to acquire them at relatively high
prices.

This creates two different values for the same type of land-

one value with hunting potential and another without.

Methods
Sampling procedure.

Information on land values attributable to

the presence of waterfowl is difficult to obtain.
of methods were used in this study.

Therefore, a variety

These were: (1) A questionnaire

survey of waterfowl clubs; (2) direct correspondence with biologists,

-42wlldllfe managers, wildlife admlnistratora, and Interested individuals
throughout the United States; (3) examination of the confidential files
on land appraisal and acquisition in the Branch of Realty, U.S. Fish
and Wildlife Service, Minneapolis, Minnesota Regional Office; and (4)
personal observation and interviews with biologists at concentration
sites of waterfowl clubs in the Midwest.
This study was initiated by Drs. Richard D. Taber and Arnold W.
Bolle in 1961 when they sent letters asking for information on land
values attributable to wildlife to several hundred biologists, wildlife
managers, wildlife administrators, and other interested individuals
located throughout the United States.

Lists of respondents are shown in

Appendix B and copies of letters sent are attached in Appendix C. This
procedure of mailing letters was followed whenever a new lead developed
and was continued into the summer of 1964.
It soon became apparent that the U.S. Fish and Wildlife Service bad
collected sizable quantities of information concerning land values, in
the process of land appraisal and acquisition for national wildlife refuges.
Much of this Information was in the confidential files of the Branch of
Realty at each Regional Office.

Consequently, permission to use informa

tion in these files was obtained from the Director of the U 8. Fish and
Wildlife Service.
Appendix C.

A copy of the letter of permission is attached in

In the summer of 1963, several weeks were spent examining

the confidential files on land appraisal and acquisition for the Midwest
Region (Region III) at the Regional Office in Minneapolis, Minnesota,
This region consists of the States of North Dakota, South Dakota,
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Nebraska, Minnesota, Iowa, Missouri, Wisconsin, Illinois, Michigan,
Indiana, and Ohio.

Also, national wildlife refuges and waterfowl club

concentration sites were visited in Ohio, Minnesota, Wisconsin, Illinois,
Missouri, Nebraska, Kansas, and Oklahoma in August 1963.

Field notes

were taken at each location visited.
In addition to the above methods, waterfowl clubs were surveyed by
the questionnaire method in order to obtain information on harvest, acres
controlled, number of hunters, initiation fees, annual assessments, man
agement costs, and services provided.

This method was first used in 1961

on a small sample of waterfowl clubs in order to learn if they would
readily respond to questionnaires.

This preliminary survey indicated

that many waterfowl club officers would respond to questions about
their hunting situations.

As a result, it was decided to conduct a mall

survey of waterfowl clubs throughout the United States at the end of the
1962-63 hunting season.
In order to obtain names and addresses of waterfowl clubs, a letter
was sent to all state fish and game departments.
is attached in Appendix C

A copy of this letter

From information supplied by the states, a

list of 2,059 waterfowl clubs was compiled.

Four states, California,

Illinois, Missouri, and New York, sent lists containing names and ad
dresses of more than 50 clubs.

For these states, 50 clubs from each

state were selected at random for questioning.

For the other 31 states

providing addresses, all of the reported clubs were questioned.

Alto

gether, 588 waterfowl clubs were questioned on the first mailing
(February 1, 1963)

Subsequently, on September 1, 1963 and November 1,1963,
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382 and 257 first and second followup questionnaires were mailed to nonrespondents.

The questionnaires used are attached in Appendix C.

All

mailings were made by first class mail, and a postage-paid return envelope
was enclosed with the last followup questionnaire.

The lapse of time

between the first and subsequent mailings—7 months—was probably too
great for best response.
Thirty-seven percent of the clubs contacted in the first mailing
responded, while 33 and 30 percent of the clubs contacted in the second
and third mailings, respectively, responded.

Altogether, 59 percent of

the 588 clqbs contacted responded to the survey.

The return of 59 per

cent of the questionnaires compares favorably with that recorded by other
investigators (White 1955, New Hampshire, 43 percent; Couture 1954,
Massachusetts, 50 percent; Armstrong 1958, Arizona, 61 percent).
In 1963, approximately 10 percent of the questionnaires mailed
were not delivered because of insufficient address; this compares with
6 percent reported by Fellows (1955) for a study in Maine, and 7 per
cent reported by Joselyn (1961) for a study in Illinois.

Of the returns

received, other than those undeliverable, 67 percent were usable.
Returns were unusable for several reasons.

Seven percent of the clubs

responding reported their clubs had been abandoned because of excessive
hunting restrictions during the 1962-63 hunting season, while 26 per
cent of those responding indicated we would not be interested in their
club as their information would add little to our survey, or that it was
none of our business.

Of the latter two reasons, the first was by far

more frequently given for not answering the questionnaire than was the
answer of, "none of your business."
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Analysis of data.
separately In this study.

Data collected for each flyway were handled
This was primarily done to reduce differences

between geographic regions.

Means and percentages were calculated using

standard mathematical techniques, while Indices of annual value per acre
for each flyway were derived by the three different methods described
below:
1.

By inspection of lease values (lease values per acre per year

represent actual annual values).
2.

By calculation from sale values (sale value divided by the

pay-out period in years).
3.

By calculation from answers to specific questions on the

waterfowl questionnaire.

This formula is as follows:

(A X C) / (D X C)&/
B
: Annual value per acre
B
Annual value per acre, as used in this study, may be defined as the mone
tary return derived from 1 acre of land in the period of 1 year.

It was

necessary to use these methods in order to convert all data collected to
annual values per acre.

In order to convert sale values of land to

annual values, it was first necessary to calculate the pay-out period.
Pay-out period, as used in this presentation, may be defined as the
number of years it would take at a certain lease price to pay off the
initial investment, providing that all factors remained constant.

2/ In this equation, A equals initiation fee per member, B equals
pay-out period in years, C equals number of members for the club in
question, D equals annual assessment per member, and S equals total acres
controlled by the club in question.

This period was calculated by dividing the mean sale price per acre of
land for a certain period of time by the mean lease price per acre for
similar land during the same period of time.
The formula given above (No. 3) was used in order to convert data
on initiation fees and annual assessments collected by the questionnaire
survey of waterfowl to annual values per acre.

By then combining values

obtained by the three methods explained above, indices of annual value
per acre attributable to waterfowl for certain periods of time were cal
culated for each flyway.

It is important to realize that indices of

annual value per acre for each flyway only establish parameters actually
realized during a given period of time, and so do not permit prediction.
They do, however, establish that real values accrued to land due to the
presence there of waterfowl.
It is the author's opinion that the data collected in this study
are fairly reliable for the period studied.

This opinion is based on

the following facts: (1) Much of the data were obtained from actual
appraisal reports that listed many documented examples of leases and
purchases of land for waterfowl hunting; (2) some data were obtained by
personal Interviews with individuals in the presence of their coworkers,
and it is felt that these individuals were honest; and (3) data were
obtained by questionnaires from both trained wildlife managers and
individuals associated with waterfowl clubs.

These returns were care

fully studied, and It Is believed that the information obtained repre
sented true situations.

Information obtained from any one of the above

methods substantiated data collected from the other two methods.

-47Data obtained in this study are presented by flyway and will be
discussed in detail and summarized following the flyway presentation#,

Atlantic Flyway
The Atlantic Flyway consists of 17 states, with all but two,
Vermont and West Virginia, bordering on the Atlantic Ocean (Fig, B).

It

covers 446,000 square miles, about one-seventh of the area of the 4S
contiguous states (Hansen 1963).
In 1960, more than 70 million people lived in the area included
within the Atlantic Flyway, well over a third of the population of the
United States.

About two-thirds of these people live In and between

Boston and Washington, a coastal strip that is fast becoming a continuous
metropolis.

Population densities in 1960 ranged from a high of 774 per

sons per square mile in New Jersey to a low of 29 persons per square mile
in Maine, with an average population density for the entire flyway of
157 persons per square mile (Hansen 1963).
The Atlantic Flyway has 32,751,600 acres of wetlands, or 44 percent
of all wetlands in the United States.

However, only 4 million acres, or

12 percent, are of moderate to high value for waterfowl (Shaw and Fredine
1956).
Waterfowl hunters in this flyway purchase less than 20 percent of
the duck stamps sold annually in the United States.

In 1963, these

hunters bagged approximately 15 percent of all waterfowl harvested in
the United States.
The Atlantic Flyway is primarily a wintering area for waterfowl
and annually winters 16 percent of all waterfowl in North America.

-48Major concentrations of waterfowl In this flyway occur on wintering
areas in the States of Maryland, Virginia, North Carolina, and South
Carolina.

Large concentrations of waterfowl are often encountered early

in the fall in the Finger Lakes region of New York, Barnegat Bay in New
Jersey, and Merrymeeting Bay in Maine.

While ducks generally winter from

Maryland south and may be found in sizable concentrations in any of the
mid-Atlantic and South-Atlantic States, more than 75 percent of the geese
winter in a narrow band from Delaware to North Carolina.

Small popula

tions of wintering geese also are found in South Carolina and Florida
(Addy 1964).
Waterfowl clubs are numerous in the Atlantic Flyway.

A conserva

tive estimate of the number of clubs in this flyway in 1962 is about 800,
These clubs control in excess of 380,000 acres (Table 8). This compares
favorably with the 689 waterfowl clubs controlling 372,000 acres reported
for this flyway by Anderson and Xozllk (1964).

Ntnnbers of clubs and

acreages controlled, by state in this flyway, are given in Table 8.
It is readily apparent from Table 8 that more than half of the
waterfowl clubs in the Atlantic Flyway are located in the two States of
Maryland and Virginia.

This is particularly Interesting because these

states winter most of the ducks and geese in this flyway and serve as
a crossroads for waterfowl that migrate further south (Addy 1964),
Thus, in general, it appears that waterfowl club abundance In the
Atlantic Flyway is closely related to waterfowl concentration sites.

-49Table 8. Estimates of club numbers and acreage controlled In the
Atlantic Flyway.

Number
of clubs

State
Connecticut
Delaware
Florida
Georgia
Maine
Maryland
Massachusetts
New Hampshire
New Jersey
New York
North Carolina
Pennsylvania
Rhode Island
South Carolina
Vermont
Virginia
West Virginia
Total

Total
acreage
2,500
1,700
2,800
1,000

5
6
20
10
0
380
10
1
60
85
85
25
0
14
0
100
0

54,850
1,000
40
10,000
24,000
150,000
20,000

801

382,890

—

Acreage
per club
500
283
140

ioo
—

' 144
100
40
167
282
1,764
800

—

70,000

5,000

——

——

45,000

450

—-

—

Reference{s)
Beckléy 1964 ?
Caulk 1964
Anderson and Kozlik
Crockford 1964
Spencer 1964
Kerns 1964
Pollack 1964
Lacaillade 1964
Anderson and Kozlik
Foley 1964
Anderson and Kozlik
Sickles 1964
Wright 1964
Anderson and Kozlik
Davis 1962
Anderson and Kozlik
Donnelly 1964; Lane

The mean club size in this flyway, as found in my
acres.

1964

1964
1964

1964
1964
1964

study, was 859

However, 77 percent of the known club holdings were 500 acres or

less in size (Table 9).

Data shown in Table 9 indicate that a few clubs

in the Atlantic Flyway control large blocks of land, with the majority
of waterfowl clubs controlling relatively small acreages.

-50Table 9. Distribution of waterfowl clubs in the Atlantic Flyway by
acreage size class.—'

Size class
in acres
1
51
101
151
201

-

Percent of
examples

5 0
100
150
200
250
—

28
15
1^
3
5

Size class
in acres
251
301
501
1,001
5,001

Percent of
examples

300
500
- 1,000
- 5,000
- 20,000

5
8
8
12
3

Sixty-one situations are included in the total sample.

In 1962, membership In waterfowl clubs in the Atlantic Flyway aver
aged 32 members per club.
had fewer than 50 members.

Of the clubs sampled, approximately 85 percent
Acreage controlled per member varied from less

than 1/2 acre to 4,000 acres, with the mean being 41 acres per member.
Approximately 59 percent of the clubs had less than 50 acres per member.
Almost one-half (48 percent) of the clubs in the Atlantic Flyway
contacted at the end of the 1962-63 waterfowl season reported their club
lands were used less than 10 days In that season.

Clubs in this flyway

in 1962 were used on the average of 11 days each.
Waterfowl harvest on club lands in the Atlantic Flyway averaged
less than one bird bagged per acre, and approximately one-half (52 per
cent) of the clubs responding reported kills of less than the mean.

In

comparing waterfowl kill per acre with acres controlled per member
(Table 10), it is apparent that an inverse relationship exists between
these two categories.

In general, as acres controlled per member in

creased, waterfowl harvest per acre decreased.

Furthermore, with only

one exception, those clubs on which more than one bird per acre were

-51bagged were less than 140 acres in size.

The data presented in Table 10

also indicate that number of hunters per club cannot be related to water
fowl kill per acre, but can be correlated with acres per member in that as
clubs get larger in size, membership decreases.

This indicates that in

the Atlantic Flyway productive clubs are small and unproductive clubs are
large, with memberships being, in general, higher on smaller clubs than
on larger clubs.

Table 10. Waterfowl harvest per acre and acres per member as related to
club size and membership, Atlantic Flyway, 1962.

Club
size
in
acres

No. of
members

15,,
250i{
120i'
5
8
12
15
7
4
75
30
9
15
1121/
20

6
120
70
10
22
35
47
22
133
250
128
40
90
850
200

1/

Acres
per
member
<1

<1
<1
2
3
3
3
3
3
3
4
4
6
8
10

Waterfowl
kill per
acre

13
8
111
10
3
9
5
9
3
4
12
8
3
<1
<1

Club
size
in
acres

125
125
100
3,400
900
300
811
500
900
3,000
2,800
410
1,250
8,000
16,000

No. of
members

Acres
per
member

10
10
7
80
21
5
13
7
12
35
30
4
6
35
41

13
13
14
43
43
60
62
71
75
86
93
103
208
229
390

Waterfowl
kill per
acre

3
<1
3
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

These are assumed to be commercial clubs.

Forty-seven percent of the clubs in the Atlantic Flyway responding
to the questionnaire survey reported expenditures for management of their
areas.

These management costs averaged $7,01 per acre, and 50 percent of

the clubs having these costs spent less than $10 per acre.

Club size

-52apparently was not a major factor In determining management costs.

Items

of expense varied from food planting to building and distributing nest
boxes for wood ducks.
In order to raise money to pay purchase costs, lease costs, taxes,
cost of management, etc., waterfowl clubs assess their members annually
and also frequently charge initiation fees to those individuals joining
the club.

In 1962, Initiation fees charged by clubs in the Atlantic fly-

way varied from $10 to $1,000, with a mean of $338.

Charges assessed in

1962 per member ranged from $10 to $8,800, with a mean of $795.

Initiation

fees and annual assessments varied directly with cost of management.
Forty examples of data from which annual values per acre attribu
table to waterfowl could be calculated were obtained in the course of this
study for the Atlantic Flyway.
1963 period.

All examples gathered were for the 1959-

Annual values ranged from $1 to $125, with a mean of $10,98

per acre (Fig. 6).
than the mean.

Of these values, approximately 78 percent were less

The pay-out period in the Atlantic Flyway for 1959-1963

was calculated as 15 years.
While leasing and purchasing of land for waterfowl hunting un
doubtedly covers most of the private-cost hunting in the Atlantic Flyway,
some landowners prefer to charge either a daily fee for each person hunt
ing on their property or to lease blinds or pits to individuals by the
season.

While monetary returns per acre from these situations are gen

erally high, no way was found to convert these values to annual values
per acre.

Daily charges per hunter varied from $1 to $25, with most

landowners engaged in this practice charging $5 or $10.

When the highest

—53—

Dollars
Fig. 6. Index of annual value per acre attributable to waterfowl,
Atlantic Plyway, 1959-1963.

-54value of $25 was obtained from hunters, the landowner usually acted as a
guide and other amenities were frequently offered.

Leases of blinds or

pits, while not common, occurred throughout the flyway.

These were

leased on a seasonal basis at costs varying from $50 to $500 each, with
$100 being most often charged.
Examples of leases and sales of land and dally and seasonal blind
fees strictly for goose hunting in this flyway were not well represented
in our sample, although it is known that such situations frequently occur.
Stotts (1964) reports that all private goose shooting in Maryland is done
on land that is leased or owned by goose clubs.

This same situation

exists in other areas in the flyway, notably in North Carolina, although
only two documented examples were found.

This absence of knowledge about

goose hunting situations in this flyway suggests that such areas are com
pletely controlled by private groups and so are seldom up for sale or
lease or open for daily fee shooting,
Examples of values attributable to goose shooting are as follows:
In Pennsylvania, 2 acres of cropland were leased by a group of goose
hunters for $30 per acre in 1954 and for $125 per acre in the early
1960*s (Wingard 1963); a farmer near Mattamuskeet National Wildlife
Refuge in North Carolina in the early I960's leased his best goose hunt
ing fields at $5 per acre per year, his average fields for $2.50 per
acre per year, and his poorest fields for $1 per acre per year (Wilson
1961).
It is apparent that a demand exists for good waterfowl hunting
sites in the Atlantic Flyway as it has been reported that In some states

(North Carolina, New Jersey, and Florida), marshland has more than tripled
In value In recent years because of the demand for duck blind sites
(Kreager 1961; Whitley 1961; Wilson 1962).
While long-term data on per acre values attributable to waterfowl
In the Atlantic Flyway are not available, it Is probable that average
annual values have been Increasing.

In general, It Is expected that per

acre values attributable to waterfowl will continue to Increase In this
flyway as demand Increases for the areas that have dependable waterfowl
flights.

Mississippi Flyway
The Mississippi Flyway consists of 14 states encompassing 742,000
square miles, about one-fourth of the area of the contiguous United States
(Fig. 5).

In 1960, approximately 64 million people, or 36 percent of the

United States' population, lived within the area included in this flyway.
Population densities in 1960 ranged from a high of 235 persons per square
mile in Ohio to a low of 34 persons per square mile in Arkansas, with an
average density for the entire flyway of 86 persons per square mile
(Hansen 1963).
In 1956, the Mississippi Flyway had 31,097,800 acres of wetlands,
or 42 percent of all wetlands in the United States.

Of this total, 11

million acres, or 37 percent, had moderate to high value for waterfowl
(Shaw and Fredine 1956).
Waterfowl hunters in the Mississippi Flyway annually purchase
approximately 40 percent of the duck stamps sold in this country.

In the

1963-64 hunting season, hunters in this flyway killed approximately 36
percent of the ducks and 20 percent of the geese bagged in the United
States.
The Mississippi Flyway is primarily a wintering area for waterfowl
that nest in Canada and north-central United States.

During the 1949-1963

period, approximately 25 percent of all waterfowl in North America win
tered in this flyway.
There are many concentrations of waterfowl in the Mississippi Flyway.
Concentrations of ducks occur all along the Mississippi River and its main
tributaries, with major sites occurring in Illinois, Arkansas, and Louis
iana,

Concentrations of geese in this flyway are restricted primarily to

state and federal refuges in Wisconsin, Illinois, and Missouri.

These

refuges, which winter the bulk of the Canada geese in the Mississippi Fly
way, are Horlcon In Wisconsin, Squaw Creek and Swan Lake in Missouri, and
Horseshoe, Union County, and Crab Orchard In southern Illinois.
Waterfowl clubs in the Mississippi Flyway are numerous wherever
concentrations of waterfowl are found.

Anderson and Kozllk (1964) have

estimated that 2,603 waterfowl clubs control 1,837,524 acres in this
flyway.

Data on club numbers collected in this study vary from that

collected by Anderson and Kozllk.
that their data were Incomplete.

This Is due primarily to the fact
I estimate that at least 4,400 clubs

occur in the Mississippi Flyway that control approximately 2.3 million
acres (Table 11).

Concentrations of clubs In this flyway occur in

Louisiana, Wisconsin, Illinois, Missouri, Minnesota, and Arkansas.

—57—
Table 11. Estimates of club numbers and acreage controlled In the
Mississippi Flyway.

State
Alabama
Arkansas
Illinois
Indiana
Iowa
Kentucky
Louisiana
Michigan
Minnesota
Mississippi
Missouri
Ohio
Tennessee
Wisconsin
Total

Number
of clubs

Total
acreage

Acreage
per club

20
350
750
20
25
20
1,000
53
450
36
591
72
36
1,000

2,000
100,000
115,000
10,000
2,500
2,000
1,500,000
23,945
45,000
30,000
73,211
33,980
11,524
350,000

100
286
153
500
100
100
1,500
452
100
833
124
472
320
350

4,423

2,299,160

Reference(s)

Arner 1963: Author's estimate
Anderson and Kozllk 1964
Bellrose 1964
Author's estimate
Author's estimate
Author's estimate
Anderson and Kozllk 1964
Mlkula 1964
Vesall 1964
Turcotte 1964
Dunkeson 1964; Gale 1964
Bednarik 1963
Anderson and Kozllk 1964
Smith 1964b

As determined from data collected In this study, the mean size of
waterfowl clubs in the Mississippi Flyway in 1962-63 was 862 acres.
However, approximately 78 percent of the clubs in this flyway were 500
acres or less in size (Table 12).

While large clubs in this flyway are

important in maintaining sizable areas of waterfowl habitat, they are not
as important as small clubs in providing space for both waterfowl and
hunters.

-SBTable 12. Distribution of waterfowl clubs in the Mississippi Flyway by
acreage size class.V

Size class
in acres
1
51
101
201
301

-

5 0
100
200
300
400

Percent of
examples

Size class
in acres

2 7
22
13
10
3

401
501
1,001
5,001

Percent of
examples

500
- 1,000
- 5,000
- 40,000

3
11
8
3

—^ Based upon 209 examples.

Waterfowl clubs In the Mississippi Flyway in 1962 averaged 28 members
per club and approximately 76 percent of the clubs sampled had less than
28 members.

Numbers of members per club, as found in this study, differ

from those found by Bellrose (1944).

In a study of duck clubs in Illinois

In 1940-1942, he found that the average club had 10 members.

This suggests

that club membership is increasing, although it is possible that smaller
clubs were not Included in my sample.
Acreage controlled per member, as determined by my

study, varied

from less than 1/2 acre to 1,651 acres, with the mean being 43 acres per
member.

However, approximately 67 percent of the clubs controlled less

than 20 acres per member.

Of the clubs responding, only 11 percent con

trolled in excess of 100 acres per member.
Use of waterfowl club lands In the Mississippi Flyway for hunting
in the 1962-63 waterfowl season averaged 11 days per club.

However, 64

percent of the clubs responding reported club use for waterfowl hunting
of less than 10 days in the 1962-63 season.
found in my

The mean of 11 days, as

study, is more than double the 5 days of use which Bellrose

and Rollings (1949) report for duck clubs in Illinois in the late 1940's.
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Waterfowl harvest on club lands In the Mississippi Flyway in the
1962-63 season averaged less than one-half bird bagged per acre.

However,

38 percent of the clubs responding reported harvest greater than one bird
per acre.

Data collectecj in my study on waterfowl harvest per acre on

club lands differ from t^at reported by other workers.

Bellrose and

Rollings (1949) report that in the late 1940*s, duck clubs In Illinois
harvested 1.5 ducks per acre.

Other authorities report that hunter suc

cess on many of the better managed clubs in this flyway is generally at
dally bag limits (Anderson 1963; Schmidt 1963).
As in the Atlantic Flyway, waterfowl harvest per acre in the
Mississippi Flyway is inversely related to acres controlled per member.
In general, as kill per acre decreased, club size in acres increased
and membership per club decreased (Table 13).

Table 13 presents data

for the 10 clubs having $he highest harvest per acre and the 10 clubs
having the lowest harvest per acre.

The 10 clubs with the highest water

fowl kill per acre (3-9 birds per acre) had an average club size of 87
acres, they averaged 18 members, and controlled approximately 5 acres
per member.

The 10 clubs having the lowest kill per acre (< 1 bird per

acre) averaged 6,108 acres in size, 12 members per club, and 416 acres
per member.

It is apparent, then, that In the Mississippi Flyway, as

in the Atlantic Flyway, productive clubs, in terms of harvest per acre,
are generally substantially smaller and have more members than unpro
ductive clubs.
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Table 13. Waterfowl harvest per acre and acres per member, as related to
club size and membership, Mississippi Flyway, 1962.

Club
size
in
acres

No. of
members

90
128
45
40
350
20
28
12
80
80

8
40
10
7
60
10
10
4
15
11

Acres
per
member

Waterfowl
kill per
acre

Club
size
in
acres

11
3
5
6
6
2
3
3
5
7

9
7
6
6
4
4
4
3
3
3

120
282
150
80
37,980
250
900
4,440
6,720
200

No. of
members
6
4
5
3
23
8
12
22
30
10

Acres
per
member
20
71
30
3
1,651
31
75
200
224
20

Waterfowl
kill per
acre
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Maintenance of shooting areas is usually expensive, especially if
management is carried out to attract waterfowl.

Management practices of

clubs in this flyway usually consist of growing crops to attract waterfowl
and controlling water levels by dikes, pimping, etc.

Of the clubs respond

ing to the questionnaire survey, 54 percent reported having management
costs in 1962.

Management costs in the Mississippi Flyway, as determined

from the questionnaire survey, averaged $3.72 per acre on club lands.
Approximately 85 percent of the clubs had management costs of less than
$10 per acre.

Management costs were not dependent upon any single factor,

but in general, as club size increased, cost of management per acre de
creased.

In terms of waterfowl harvest, productive clubs generally had

higher management costs per acre than nonproductive clubs.
Initiation fees charged by clubs in the Mississippi Flyway in 1962
ranged from $15 to $6,000 per member, with a mean of $1,413 per new mem
ber.

Annual charges assessed in order to meet operating expenses by
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waterfowl clubs In this flyway varied from $2 to $6,000 per member, with
a mean of $275 per member.
It has been noted that waterfowl clubs are numerous in the Missi
ssippi Flyway.

Leasing and purchasing land for waterfowl hunting have an

early origin in this flyway, but are now occurring at an increasing rate.
In all, 223 examples of annual value of land directly attributable to
waterfowl were obtained for this flyway.

Indices of annual value attri

butable to ducks were calculated for three different periods of time:
1939-1943, 1949-1953, and 1959-1963 (Fig. 7).

Sufficient examples were

obtained to calculate indices of annual value attributable to geese for
1949-1953 and 1959-1963 (Fig. 8).
Indices of annual value per acre attributable to ducks for 19391943, 1949-1953, and 1959-1963 are shown in Fig. 7.

In 1939-1943, the

mean annual value was $7.59, with a range from $.50 to $27.50 per acre.
The mean annual value per acre in 1949-1953 was $5.91, with a range of
$.38 to $27.50 per acre, while in 1959-1963, the mean was $15.19, with a
range of $.12 to $532 per acre.

The indices show that except for number

of examples of relatively high annual values in 1949-1953 and 1959-1963,
data for the three periods of time are similar.

It is apparent from

Fig. 7 that the majority of areas used for duck hunting have not in
creased in value from 1939 to 1963.

However, the incidence of leasing

or purchasing land to be used for duck hunting has materially increased.
In addition, a few areas in strategic locations have increased substan
tially in value.

The latter is apparent as the highest annual value in

1939-1943 and 1949-1953 attributable to duck hunting was $27.50 per acre,
while in 1959-1963, this had increased to $532 per acre.
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1939-1943
1949-1953
1959-1963

Mean ($5.91) 1949-1963

Mean ($7.59)
1939-1943
Mean ($15.19) 1959-1963
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Fig. 7. Indices of annual value per acre attributable to ducks,
Mississippi Flyway, 1939-1943, 1949-1953, and 1959-1963.
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Fig. 8. Indices of annual value per acre attributable to geese,
Mississippi Flyway, 1949-1953 and 1959-1963.

-64It l8 apparent from data preaented In Fig. 7 that mean annual
valuea per acre attributable to duoka In the Mlaalaalppl Flyway Increaaed approximately 50 percent from 1939-1943 to 1959-1963 ($7.59 to
$15.19).

However, during thla aame period, the conaumer price Index

(for all Itema) Increaaed approximately 49 percent, while the wholeaale
price Index (for all itema) Increaied 51 percent.

The Index of farm

real eatate valuea for the area Included In the Mlaalaalppl Flyway dur
ing thla aame period Increaaed 73 percent (U.S. Govt. 1965; U.S.D.C.
1964).

Therefore, thla Increaae of 50 percent In average per acre valuea

attributable to ducka from 1939-1943 to 1959-1963 In the Mlaalaalppl
Flyway la no more than could be expected conalderlng the change In the
value of the dollar.
The abaence of any major change In overall annual valuea attribu
table to ducka in the Miaaiaalppi Flyway can alao be aeen when comparing
pay-out perloda.

The pay-out period in 1939-1943 waa calculated to be

IS yeara, In 1949-1953 it waa 15 yeara, and in 1059-1963 it waa atill 15
yewa.

Thla la a decreaae of only 3 yeara over the 20-year apan.

Thua,

while demand for duck hunting propertlea haa been thought to be increaaing, in actuality, demand may be remaining relatively atable.

Thla may

poaaibly be due to the preaence of the vaat Mlaalaalppl River which
probably haa a atabllizing effect by preventing exceaaive concentrationa
of ducka.

In addition, the decline in bag limit and aeaaon length in

thla flyway haa poaaibly offaet the upward trend in waterfowl hunting
valuea.

Annual values per acre attributable to geese are generally higher
than for ducks.

This can be well Illustrated by comparing Figs. 7 and 8.

Most of the examples Included in the indices are from the goose concentra
tion areas in southern Illinois (Union County and Horseshoe Lake State
Game Refuges and Crab Orchard National Wildlife Refuge), Missouri (Squaw
Creek and Swan Lake National Wildlife Refuges), and around Horlcon Marsh
(both a state and federal refuge) in Wisconsin.

While these areas are

the major goose concentration areas in the Mississippi Flyway, other con
centrations occur at Necedah National Wildlife Refuge in Wisconsin and at
the W. K. Kellogg Bird Sanctuary in Michigan.

Commercialization of goose

hunting occurs adjacent to both of these latter areas, and Rudersdorf
(1962) reports that most of the privately owned land around the Kellogg
Sanctuary is leased during the hunting season for goose shooting—a sit
uation that exists around all refuges In this flyway that have goose flights.
In 1949-1953, annual values attributable to geese ranged from a low
of $6.49 to a high

of $25.89 per acre, with a mean of $10.07 per acre.

The mean value per acre in.1959-1963 was $60.72 and per acre values ranged
from $2.50 to $500. This is an 83-percent increase in mean annual value
in a span of only 10 years.

It can be seen from Fig. 8 that a major change

In percentage of all examples falling into certain categories also
occurred in this period.

In 1949-1953, approximately 78 percent of the

examples were $10 pr less per acre, while in 1959-1963 this percentage
had fallen to only 8 percent.

This increase in annual values attributable

to geese also is reflected in pay-out periods.

In 1949-1953, the pay-out

-66perlod was 21 years, while in 1959-1963 it was only 4 years.

This is

a decrease of 17 years within a span of 10 years.
It is apparent from Fig. 8 that there has been a major increase in
mean annual values attributable to geese in the Mississippi Flyway during
the 1949-1963 period.

This increase of 83 percent in mean annual values

is far larger than the consumer price index (for all items) increase of
15 percent, the wholesale price index (for all items) increase of approxi
mately 10 percent, and the index of farm real estate values for the
Mississippi Flyway of approximately 41 percent (U.S. Govt. 1965; U.S.B.C.
1964).

This increase is thought to be due to increasing populations of

Canada geese in this flyway which are concentrated on relatively few
refuges.

It is also suggested that this increase in annual values is

partially due to two other important factors.

One, land suitable for

goose hunting occurs primarily adjacent to refuges.

This land is usually

cropped for corn and is quite valuable from the viewpoint of return per
acre from corn.

Also, land adjacent to refuges suitable for goose hunt

ing is fixed in quantity and cannot be increased.

Two, geese have proven

to be easily managed birds, and it is evident that a portion of each
flock can be harvested without undue damage to the breeding stock.

Thus,

each refuge is assigned a "quota" of birds that can be harvested in that
year, and when the quota is reached, the season in that area is closed.
These quotas are well publicized and because hunters in good goose hunt
ing areas can easily bag their limit each day, there is quite a rush by
hunters to hunt early in the season before the quota is reached and the
season is closed.

It l8 believed that these two reasons are prime factors in deter
mining annual value attributable to geese.

The desirability of geese as

game birds has been pointed out, and it is evident that most waterfowl
hunters would rather shoot geese than ducks.

As good goose hunting is

confined to certain lands that could bring the landowner a sizable annual
return from crops, goose hunters must pay more than the land would normally
return.

Also, as the goose season around most concentration sites can be

closed as soon as the quota is reached, it behooves hunters to try to
hunt the first week or so of the season.

Thus, to be assured of hunting

during the early part of the season, hunters are willing to pay quite
dearly for a hunting site.
Instead of leasing or purchasing land for hunting, some hunters in
this flyway pay dally fees or lease a blind for a day or for the season.
Dally charges for goose hunting In this flyway ranged from $2.80 to $25
per hunter, with $10 per hunter being most often charged.

Leases of

blinds or pits for goose hunting return landowners from $50 to $500 each,
with no one price being charged most frequently.

Dally fees for duck

hunting ranged from $.50 to $15 per hunter, with $5 being most frequently
charged.

Blinds for duck hunting lease for variable amounts from $50 to

$300 per season.

It was observed that examples of daily fees and leases

of goose pits were more commonly found than were dally fees and leases
of blinds for duck shooting.

Landowners near goose concentration centers

have apparently realized that they can make more money from their land
from charging dally fees and/or pit fees than they can make from Just
leasing the entire property at a set price per acre.

It is apparent that land suitable for waterfowl hunting In the
Mississippi Flyway has considerable value attributable to the presence of
ducks or geese.

That waterfowl create land value over and above what the

land would bring without waterfowl hunting potential is documented below.
In a study of the economics of the Canada goose in southern Illinois,
Joselyn (1961) found that the median sale price of poor goose hunting land
remained almost constant from 1927 to 1958 ($75 per acre), while the value
of good goose hunting lands increased 150 percent ($100 to $250 per acre).
Crab Orchard National Wildlife Refuge in southern Illinois, in contrast to
other refuges in this area, is located in a hilly area with poor soils.
The soil around the refuge is poor for farming and has an agricultural
value of $50 to $100 per acre.

However, due to the Intense competition

for good goose hunting sites (there are approximately 60 clubs around
the refuge), land which has good goose hunting potential sells from $200
to $500 per acre, depending on the amount of cropland which can be farmed
to attract geese and the location with regard to goose flight patterns
(Person!us 1963).
In a survey of social and economic values attributable to geese
near Horlcon Marsh in Wisconsin, Keith (1963) found that one cannot make
a comparison of land values close to and away from Horlcon Marsh because
there have been no sales of land to speak of in the marsh area during
the last 10 years.

This In itself Is a reflection of potential sale

value and suggests that money cannot buy land adjacent to the refuge.
In Missouri, goose hunting is centered primarily around Squaw
Creek and Swan Lake National Wildlife Refuges.

At Squaw Creek, clubs

.69border the refuge on the only three sides possible.

Land adjcent to the

refuge sells for $350 to $750 per acre for goose hunting, while land away
from the goose influence sells for $225 to $250 per acre.

At Swan Lake,

as other refuges, the value of the land immediately surrounding the
refuge varies directly with the location and value for killing geese.
The average value of the land for goose hunting is about $500, while
I

some of the "hot spots" owned by hunting clubs could not be purchased for
$2,000 per acre.

Average comparable land values away from the goose in

fluence range from $150 to $200 per acre.

In general, the trend in land

values in this area during the past 10 years has definitely been upward,
with good goose hunting land Increasing in value four or five times
(Kirsch 1963).
It is thus apparent that waterfowl have Influenced basic land values
in the Mississippi Flyway.

In general, annual values per acre attribu

table to waterfowl In this flyway are highest on small areas on major
flight lanes and are lowest for large areas of wetland habitat.

Average

annual values per acre In the Mississippi Flyway attributable to both
ducks and geese are expected to increase unless hunting regulations become
more restrictive.

Central Flyway
The Central Flyway is large, containing 1,115,000 square miles, or
more than one-third of the combined areas of all waterfowl flyways in the
United States (Fig. 5).

This flyway consists of all or portions of 10

states, and In 1960, 20.5 million people, less than one-eighth of the
population of the United States, lived within its boundaries.

Almost half

-70of these people (9.6 million) lived in Texas.

Population densities in

1960 ranged from highs of 33 and 35 persons per square mile in Oklahoma
and Texas to lows of 3 and 4 persons per square mile in Wyoming and
Montana, with an average population density for the entire flyway of
only 18 persons per square mile (Hansen 1963).
Wetlands in the Central Flyway were not as extensive in 1956 as
they were in the Atlantic and Mississippi Flyways.

Approximately 7.8

million acres of wetlands occurred in this flyway in 1956, only 10 per
cent of all wetlands in the United States.

Even though wetlands were

not abundant In this flyway, 64 percent of those present were of moderate
to high value for waterfowl (Shaw and Fredine 1956).
Waterfowl hunters in the Central Flyway annually purchase 20 per
cent of the duck stamps sold in the United States.

In 1963, duck stamp

sales were highest In Texas, an area that winters the bulk of the flyway's waterfowl population, and second highest in North and South Dakota,
states which have an abundance of wetland areas and produce considerable
numbers of waterfowl.

Sales of duck stamps were lowest in Wyoming and

New Mexico, states which are semlarld and have few wetland areas.

Water

fowl hunters are not too numerous in this flyway; however, In 1963 these
hunters bagged 15 percent of all ducks and 28 percent of all geese re-'
ported killed in the entire United States.
The Central Flyway is Important both as a production area and a
wintering area for waterfowl.

Several states in this flyway (North

and South Dakota and portions of Montana and Nebraska), are Important
production areas as they are Included within the prairie pothole region

of North America.

In average years, this region is estimated to pro

duce 53 percent of the continental duck production (Jahn 1961).

While

the Central Flyway does not have an abundance of wetlands, it annually
winters almost one-fourth (24 percent) of all waterfowl in North America.
Waterfowl concentrations in this flyway are small and not nearly
as numerous as those in the Mississippi and Pacific Flyways.

Major water

fowl concentration sites in the Central Flyway occur in the Platte River
bottoms in Nebraska, Sand Lake in South Dakota, San Luis Valley in Color
ado, Cheyenne Bottom# in Kansas, the Salt Plains area of Oklahoma,
Buffalo Lake,Aransas, Lagqna Atascosa, and Muleshoe National Wildlife
Refuges in Texas, $nd the Texas coastal marshes.
Waterfowl clubs are of early origin in the Central Flyway, and
Anderson and Kozllk (1964) estimate there were 975 clubs in this flyway
In the early 1960*s that controlled 544,800 acres/

The present survey

of waterfowl clubs in this flyway was more complete than the survey made
by Anderson and Kozllk.

There are apparently over 2,700 clubs in this

flyway that control in excess of 2 million acres (Table 14).

It can be

seen from Table 14 that the majority of the clubs in this flyway are in
Texas.

This is primarily due to the fact that Texas has almost half

(3.7 million acres) of the 7.8 million acres of wetlands in the Central
Flyway and annually winters about half of the flyway*s waterfowl popula
tion (Buller 1964).

72Table 14. Estimates of club numbers and acreage controlled in the
Central Flyway.

Acreage
per club

State

Number
of clubs

Colorado
Kansas
Montana
Nebraska
New Mexico
North Dakota
Oklahoma
South Dakota
Texas
Wyoming

350
120
50
20
Several
Common
25
130
2,000
20

30,000
6,000
5,000
2,000
No estimate
No estimate
2,000
13,000
2,000,000
2,000

>2,715

>2,060,000

Total

Total
acreage

86
50
100
100
—

80
100
1,000
100

Reference(s)
Anderson and Kozlik 1964
Coleman 1964
Author's estimate
Author's estimate
Lee 1964
Morgan 1964
Gilliam 1964
Hart 1964
Marsh 1964
Anderson and Kozlik 1964

Average club size in the Central Flyway, as determined by the ques
tionnaire survey, was 1,157 acres; however, as in the Atlantic and Missi
ssippi Flyways, more than three-fourths (77 percent) of the clubs con
trolled 500 acres or less (Table 15).

As in the other flyways, a few

clubs control large blocks of land, with the majority of clubs controlling
relatively small acreages.

Table IS. Distribution of waterfowl clubs in the Central Flyway by
acreage size class.1/

Size class
in acres
1
51
101
151

- 50
- 100
- 150
- 200
Ï:

Percent of
examples

Size class
in acres

Percent of
examples

16
20
7
20

201 500
501 - 1,000
1,001 - 40,000

14
9
14

Ninety-seven situations are included in the total sample.

-73In 1962, waterfowl clubs In the Central Flyway averaged 66 members
per club.

However, 63 percent of the clubs responding to our survey had

20 members or less during the 1962 hunting season.

Acreage controlled

per club member ranged from 1/2 acre to 280 acres, with a mean of 47 acres
per member.

Of the clubs responding, only 12 percent controlled more

than 100 acres per member.
Use of waterfowl club lands in the Central Flyway was not great in
1962.

The average club in this flyway in 1962 was used for hunting 9 days,

and 73 percent of the clubs responding reported club use of 10 days or less.
Waterfowl kill per acre on club lands in the Central Flyway in 1962
ranged from less than one-half bird to 29 birds per acre, with a mean of
2 birds bagged per acre.

However, 71 percent of the clubs responding re

ported kills of less than one bird per acre and 93 percent had harvests of
five or fewer birds per acre.

There appears to be an inverse relationship

between waterfowl kill per acre and club size in this flyway.

As water

fowl kill per acre decreased, club size increased, thus indicating that
productive clubs are small and unproductive clubs are large with member
ship remaining constant (Table 16).

Table 16 shows data from the 10

clubs having the largest kill per acre and those 10 clubs having the
smallest kill per acre.

If the two clubs in the left column (19,693

and 1,000 acres) are disregarded (they are both commercial enterprisesone in Nebraska and one in Texas), it can be seen that as kill per acre
decreases, club size Increases.

-74Table 16. Waterfowl harvest per acre and acres per member, as related
to club size and membership, Central Flyway, 1962.

Club
size
in
acres
35
15
40
122
70
19,693
125
1,000
640
5,600

No. of
members

Acres
per
member

50
33
25
4
15
1,053
10
400
40
20

<1
<1
2
31
5
19
13
3
16
280

Waterfowl
kill per
acre
29
5
4
3
3
3
1
1
1
1

Club
size
in
acres

No. of
members

800
3,600
1,000
1,240
1,100
286
320
500
240
1,280

45
15
42
15
11
5
9
20
15
65

Acres
per
member

Waterfowl
kill per
acre

18
240
24
83
100
57
36
25
16
20

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Forty-two percent of the clubs in the Central Flyway responding to
the questionnaire survey after the 1962 hunting season reported having
management costs on their areas.

These costs ranged from a low of $.06

to a high of $86.67 per acre, with a mean of $10.48.

Interestingly

enough, one-third of these costs were less than $1 per acre, and 80 per
cent were less than $5 per acre.

Management costs per acre were highest

on the smallest clubs and lowest on the largest clubs.

Clubs having

management costs in this flyway reported spending money primarily for
water level manipulation and raising crops to attract waterfowl.
Initation fees in this flyway, as determined by the questionnaire
survey, ranged from $25 to $5,000, with a mean of $1,202 per new member,
while charges assessed each year per waterfowl club member ranged from $5
to $500, with a mean of $91 each.

In general, as would be expected, in

itiation fees and annual assessments per waterfowl club member in the

-75Central Plyway in 1962 were highest for the largest clubs and lowest for
thë smaller clubs, with amount charged varying with services provided.
Waterfowl clubs in the Central Plyway have been active in acquir
ing land for hunting.

One hundred examples of annual value per acre at

tributable to waterfowl were collected for this flyway.

Indices of annual

value attributable to geese were calculated for two periods of time, 19491953 and 1959-1963 (Pig. 9).

In the 1949-1953 period, based on 17 ex

amples, the mean annual value per acre was $3.33.
period was from $1.25 to $5.73 per acre.

The range for this

In the 1959-1963 period, based

on 30 examples, the range of annual values was from $.63 to $25 per acre
with the mean being $7.40.

It is appareât, then, that annual values per

acre attributable to geese increased in this period. The mean annual
value increased 55 percent from $3.33 to $7.40 per acre, and the pay-out
period decreased from 24 to 19 years.

This increase in mean annual values

is higher than can be explained by the change in the value of the dollar
during this period, as the consumer price index (for all items) increased
only 15 percent, the wholesale price index (for all items) increased ap
proximately 10 percent, while the index of farm real estate values in the
area Included within the Central Plyway increased approximately 39 per
cent (U.S. Govt. 1965; U.S.D.C. 1964).

It is thought that this increase

occurred primarily because of increasing demand for the few good goose
hunting sites.
Sufficient data were available for only one period of time (19591963) from which an index of annual value per acre attributable to duck#
could be calculated (Pig. 10).

In this period, for which I have 38
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1949-1963

A

1959-1963
Me*n($3,33) 1949-1953

Mean ($7.40)
1959-1963

\

Dollar#
Flff. 9. Indice# of annual value per acre attributable to geeie,
Central jPlyway, 1949-1953 and 1959-1963.
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Mean ($3.60)

Dollars
Fig. 10. Index of annual value per acre attributable to ducks, Central
riyway, 1959-1963.

examples, annual values attributable to ducks ranged from $.07 to $17.59
per acre, with the mean being $3.60.

In comparing duck and goose data

for 1959-1963, it is readily apparent that demand for goose hunting sites
was higher than demand for duck hunting sites.

This is evidenced by the

higher mean annual value, $7.40 for geese, compared to $3.60 per acre for
ducks and the lower number of years, 19 for geese, as compared to 42 for
ducks, that was required to return the initial investment for land.
Included in the index for ducks are the annual values per acre de
rived from the club questionnaire.

It is important to note that values in

this flyway derived from this source had a higher mean and were consis
tently higher than those derived from any other source.

The range of

these values was from $.32 to $17.59 per acre and the mean was $7.64 per
acre.

At first Impression, this difference might be thought to be a re

sult of the clubs responding to the questionnaire reporting inflated
initiation and annual assessment costs.
true.

However, the opposite is probably

Clubs were obviously reluctant to report these figures as only 26

percent of the usable returns for this flyway reported sufficient data
from which annual values per acre could be calculated.

It is believed this

difference is due Instead to management costs of these clubs.

While annual

assessments help pay for the capital investment in land, they also pay the
annual management costs.

At the same time, those examples derived from

sale and lease values do not contain management costs.
Instead of leasing or purchasing lands for waterfowl hunting, some
landowners and hunters prefer to charge or pay daily or seasonal blind
fees.

In the 1959-1963 period, daily charges per hunter for goose hunting

-79In the Central Flyway varied from $1 to $15, with $5 and $10 being paid or
most often charged.

Seasonal blind fees per goose hunter ranged from $50

to $300. Few examples of daily or seasonal blind charges paid by duck
hunters were found in this flyway.

Several landowners charged from $5 to

$15 per hunter per day and $50 per season for a blind, but known examples
of these practices for duck hunting were rare.
It is apparent that waterfowl add value to land above and beyond the
basic value of the land.

In some instances this value attributable to the

presence of waterfowl is substantial.

In 1963, near Great Salt Plains

National Wildlife Refuge, good farmland away from the goose influence sold
for $125 to $165 per acre.

Land with goose hunting near the refuge in the

same year was selling for $140 to $238 per acre.

The difference in the

range of sale prices ($15 to $73 per acre) was due solely to the presence
of geese (Hitch 1963).

Near Sand Lake National Wildlife Refuge in the

early 1960*8 good farmland without goose hunting value was selling for
$40 to $75 per acre while similar land with goose hunting value sold for
$135 to $175 per acre (Schoonover 1961).
Ducks also influence basic land value.

In Kansas near Quivara

National Wildlife Refuge, land with duck hunting value is selling for
$115 to $120 per acre to waterfowl clubs while similar land away from
the duck influence Is worth $50 to $60 per acre (Harman 1963).
Annual values attributable to waterfowl in the Central Flyway are
lower than in any other flyway.

Reasons for this are not immediately

apparent as this flyway has a substantial waterfowl flight, but like
the Pacific Flyway, has relatively few wetlands when compared with the
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Atlantic and Mississippi Flyways.

However, population densities are much

lower in the Central Flyway than in the other three flyways and it is
probable that this factor materially reduces the demand for waterfowl hunt
ing sites in the Central Flyway, thus reducing values which hunters have
to pay for the leasing or purchasing of hunting areas.

Pacific Flyway
Between the crest of the Rocky Mountains and the Pacific Coast, from
Canada to Mexico, is the Pacific Flyway, an area of over 716,788 square
miles (Fig. 5).
United States.

This is one-fourth of the area

ùt

the entire contiguous

In 1960, more than 23 million people lived within the

boundaries of this flyway with more than one-half (15.7 million) living
in California.

Population densities in 1960 varied from a high of 99

persons per square mile in California to a low of 3 persons per square
mile in Nevada, with an overall population density of 33 persons per
square mile (Hansen 1963).
In 1956, the Pacific Flyway had 2.8 million acres of wetlands, or
4 percent of all wetlands in the United States.

While wetlands are not

abundant in this flyway, those which do occur are Important for waterfowl
as 88 percent of the wetlands exlstliig in 1956 had high or moderate value
for waterfowl (Shaw and Fredlne 1956).
Wkiterfowl hunters In the Pacific Flyway annually purchase 22 percent
of the duck stamp# sold In the United States.

Sales of duck stamps are

highest in California, a state that winters about two-thirds of all water
fowl in the Pacific Flyway (Kozllk 1964).

In 1963, these hunters bagged

approximately 37 percent of all waterfowl harvested In this country.
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ing area for waterfowl and annually winters about 35 percent of all water
fowl in North America.

Concentrations of waterfowl in this flyway occur

wherever water is found.

However, people in this flyway also congregate

around water, making it difficult for waterfowl to find suitable and ade
quate habitat.

Major concentrations of waterfowl occur in the Columbia

Basin in Washington, the Willamette Valley in Oregon, on Tule-Klamath
National Wildlife Refuges and in the great central valleys (SacramentoSan Joaquin) of California.
Waterfowl hunting sites in the Pacific Flyway are relatively scarce.
This situation has led to intense competition for the available hunting
areas.

At present, waterfowl hunting in most areas of the flyway is

either on waterfowl clubs or public shooting grounds.

This has led to a

restriction of hunting opportunity which limits hunter numbers.
Waterfowl clubs have existed in the Pacific Flyway since at least
the late 1800's and are probably more numerous today than ever in the
past.

Anderson and Kozlik (1964) have estimated that 2,063 clubs in this

flyway control 430,700 acres.

One thousand of these clubs controlling

300,000 acres were reported occurring in California alone.

Data collected

in the present study indicate that more than 3,000 clubs exist in this
flyway that control in excess of 490,000 acres (Table 17).
It can be seen from Table 17 that only Arizona in this flyway re
ports having no waterfowl clubs.

At times in the past clubs were present

in this state, but in 1964 none of these were operating.
main reasons for this phenomena.

There are two

First and most important is the lack of

water and the accompanying fear of pressure from agricultural interests
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Secondly, there is a lack of cooperation of the part of the state legis
lature and state game department in providing laws that would assist in
dividuals in the operation of such private shooting clubs.

For example,

at the present time in Arizona there is no penalty for the violation of
posted property rights (Richey 1964; Watters 1964).

Table 17. Estimates of club numbers and acreage controlled in the
Pacific Flyway.

Number
Acreage
Total
of
per
clubs acreage club

State

0
Arizona
California 2,000
Idaho
10
Nevada
15
500
Oregon
40
Utah
Washington
500
Total

3,065

352,522
2,000
54,600
15,000
40,000
30,000

121
200
3,640
30
1,000
60

Reference(s)
Richey 1964; Watters 1964
Leach 1960; Arend 1964
Pederson 1964; Author's estimate
Anderson and Kozlik 1964
Anderson and Kozlik 1964; Luman 1964
Smith 1964a
Anderson and Kozlik 1964

494,122

The majority of the waterfowl clubs in the Pacific Flyway are found
in California,

Reasons for this are obvious as this state winters approxl-

wtely two-thirds of the flyway*s waterfowl population on less than onehalf of the total wetlands in the flyway, and at the same time, has more
than one-half of all the people in the Pacific Flyway.
Waterfowl clubs In the Pacific Flyway control sizable acreages.
Mean club size in 1962, as determined by the questionnaire survey, was
1,038 acres, although 59 percent of the clubs controlled 500 acres or
less (Table 18).

This suggests that large clubs are more Important
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than small clubs In this flyway as they control more land which pro
vides more habitat for waterfowl.

Table 18. Distribution of waterfowl clubs in the Pacific Plyway by
acreage size class.i/

Size class
in acres

Percent of
examples

1-100
101 - 200
201 - 300
301 - 400

24
17
8
9

1/

Size class
in acres
401
501
1,001
5,001

500
- 1,000
- 5,000
- 16,000

Percent of
examples
1
8
31
2

Based upon 109 examples.

In 1962, waterfowl clubs in the Pacific Plyway averaged 30 members
per club.

This mean membership differs from that reported by others for

California.

Studies in this state in 1947 and in the mid-1950's indicated

that average club membership was 8 to 10 members per club (U.S.D.I. 1950;
Arend 1964).
Acreage controlled per club member in this flyway in 1962 varied
from less than 1 acre to 356 acres, with the mean being 31 acres per
mwnber.

Of the clubs responding, only 3 percent controlled in excess of

100 acres per member.
In 1962, use of club lands in the Pacific Plyway averaged 14 days per
club for those responding to the questionnaire Survey.

Approximately 83

percent of the clubs replying reported use of 20 days or less during the
1962-63 hunting season.

Average club use in days as found in this study

compares favorably with the 14 days which clubs were used during the 1947
hunting season as found in a study of waterfowl clubs in California
(9.8.D.I. 1950).
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Waterfowl harvest on club lands in the Pacific Flyway averaged 2
birds per acre, and 32 percent of the clubs responding reported harvests
greater than 5 birds per acre.

Waterfowl harvest in this flyway was in

versely related to acres controlled per member.

In general, as waterfowl

harvest decreased, acres controlled per member and membership increased
(Table 19).

Table 19 presents data for the 10 clubs having the highest

and the 10 clubs having the lowest harvest per acre. The 10 clubs with
the highest kill per acre (9-23 birds per acre) had an average club size
of 102 acres, they averaged 27 members, and controlled 4 acres per member.
The 10 clubs having the lowest kill per acre ( <1-1 bird per acre) aver
aged 1,875 acres in size and 43 members each, and controlled 44 acres per
member.

Thus, as in other flyways, productive clubs are smaller than un

productive clubs in the Pacific Flyway.

Table 19. Waterfowl harvest per acre and acres per member, as related to
club size and membership. Pacific Flyway, 1962.

Club
size
in
acres
200
10
11
40
40
200
10
125
300
80

No. of
members

Acres
per
member

40
8
15
10
10
100
4
40
24
10

5
1
1
4
4
2
3
31
13
8

Waterfowl
kill per
acre
23
20
19
13
13
11
10
9
9
9

Club
size
in
acres

No. of
members

Acres
per
member

Waterfowl
kill per
acre

400
400
2,570
2,560
4,000
3,000
1,838
2,000
1,920
65

12
5
40
50
90
30
100
60
24
18

33
80
64
51
44
100
18
33
80
4

1
1
1
1
<1
<1
<1'
<1
<1
<1
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Approximately 77 percent of the clubs responding to the questionnaire
survey reported spending money for the management of their hunting area in
1962.

These costs averaged $4.13 per acre, and 61 percent of the clubs

responding had costs of $10 or less per acre in 1962.

In general, as

club size increased, cost of management per acre decreased.

This indi

cates that small, productive clubs spent more per acre on management than
large, unproductive clubs.
Initiation fees in this flyway, as determined by the questionnaire
survey in 1962, ranged from $100 to $5,000 per new member, with a mean
of $1,861.

Annual assessments clubs charged their members varied from

$10 to $800 each, with a mean of $226 per member.

Initiation fees and

annual assessments in this flyway, as in other flyways, varied directly
with size of club in acres and services provided.

As services provided

and club size in acres increased, so did initiation fees and annual
assessments.
Waterfowl and people occur together in the Pacific Flyway.

Because

of a shortage of waterfowl hunting hunting sites it would be expected
that a demand for hunting areas would exist.

This demand does exist,

and although ownership and leasing of lands for waterfowl hunting by
clubs is common in this flyway, there is little apparent turnover in
lessees and owners.

Consequently, few documented examples of annual

values per acre attributable to waterfowl were found.

This in itself is

an indication of the value that good waterfowl hunting sites have in this
flyway.

In all, only 48 examples of annual values per acre attributable

to waterfowl were found for this flyway, all between 1959 and 1963.

Annual values per acre ranged from a low of $.07 to a high of $375 per
acre, with a mean of $26.18 per acre.

Fig. 11 shows the index of annual

values per acre attributable to waterfowl calculated for this flyway.
It can be seen that while the majority of the annual values are less than
$5 per acre, there is a considerable number (17 percent) of examples that
are above $50 per acre.

The pay-out period in 1959-1963 for this flyway

was 15 years, which was remarkably similar to pay-out periods calculated
for other flyways.
As in the other flyways, some landowners in the Pacific Flyway pre
fer to charge hunters either by the day or season or to lease blinds by
the day or season.

Daily fees charged for waterfowl hunting in this fly

way varied from $5 to $35 per hunter, while fees for the entire season
varied from $25 to $325 per hunter.

Blinds on opening day often leased

for $50, while on a seasonal basis blinds leased from $75 to $500 each.
The literature about values which may be derived from the sale or
leasing of land for waterfowl hunting is rather scant.

One study in

California was concerned with pointing out the potential profit that
could be realized from "farming for waterfowl."

Scheffer (1959) sug

gests that it is reasonable to assume that lands farmed for waterfowl
in California would lease from $75 to $100 per acre annually, which
would give the landowner a net return of $39 to $64 per acre after
development and maintenance costs.

This study also Indicated that it

was not uncommon for farmers to develop their more productive land for
waterfowl and then leas* hunting rights, although most waterfowl hunt
ing was done on marginal land.
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Mean ($26.18)

Dollars
Fig. 11. Index of annual value per acre attributable to waterfowl,
Pacific Flyway, 1959-1963.
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Land values attributable to waterfowl in the Pacific Flyway are
higher than In any other flyway except the Mississippi.

This Is primarily

due to the fact that a majority of the waterfowl In the Pacific Flyway
winter In close proximity to large concentrations of people.

Also, water

fowl In this flyway are found In relatively accessible areas during the
hunting season.

These facts coupled with the liberal bag limits and sea

son lengths In the Pacific Flyway tend to make waterfowl hunting attrac
tive to many people wherever waterfowl are found.

Consequently, In areas

of the flyway where hunting sites are limited, a strong demand exists for
the few available sites.

This demand should Increase In future years,

providing waterfowl populations remain stable.

Discussion
It is evident that good waterfowl hunting properties are in demand
throughout the United States.

Demand is primarily influenced by amount

and quality of waterfowl hunting habitat and the number of hunters seek
ing a place to hunt.

Demand for waterfowl hunting areas is also mater

ially influenced by type of waterfowl to be hunted.

For example, goose

hunting is more in demand than duck hunting.
Waterfowl hunting on private land in the United States Is either
through permission of the landowner, membership in a waterfowl club, or
payment of a daily fee on a commercial area.
concerned with the latter two situations.

This study was primarily

Commercial clubs were found to

be important principally in areas immediately adjacent to refuges used by
geese, where pass shooting is practiced.

This type of operation rarely

controls wetland habitat and exists primarily for the income derived from
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In contrast, noncommercial water

fowl clubs with limited membership often control wetlands and exist to
provide shooting for their members.

They are found throughout the United

States, but principally in regions of winter concentrations.

Established

clubs have limited memberships; as old members retire, new members are
accepted upon payment of what is often a very substantial initiation fee.
In addition, all members pay an annual assessment.
Noncommercial waterfowl clubs may be further subdivided for clarity.
Some of these waterfowl clubs control actual wetland habitat or land that
can be flooded during the hunting season.
established.

These clubs are often long-

Other clubs do not control wetland habitat, or even own

land, but lease land.

These clubs are usually temporary or short-lived.

Of the two types of clubs, the former is more numerous.
Average membership per club for all types of clubs in 1962 varied
from 28 members in the Mississippi Flyway to 66 members in the Central
Flyway.

In the Atlantic and Pacific Flyways, average membership per

club was similar, with clubs in the Atlantic Flyway averaging 32 members,
while those in the Pacific Flyway averaged 30 members each.

Average

membership per club in the Central Flyway Is higher than in the other
flyways due to a large number of commercial areas in Texas.

It Is

apparent from this study that most clubs have a maximum membership
level which, once reached, is not exceeded.

Membership Is probably con

trolled by such factors as personal acqualntancesblp and ease of organi
zation and administration.
by each club.

This in turn affects the acreage controlled

Highly productive waterfowl hunting grounds tend to be

held in small units and lands of low waterfowl quality in large ones.
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ing in excess of 5.2 million acres exist in the United States.

Waterfowl

clubs are concentrated in the Mississippi Flyway, along the Gulf Coast,
and in California.

Smaller concentrations of clubs occur wherever large

numbers of waterfowl are found during the hunting season.
It is apparent from this study that average club size in acres is
fairly uniform in all four flyways.

Average club size in east-to-west

order of flyways in 1962 was 859 acres; 862 acres; 1,157 acres, and 1,038
acres.

Even more interesting is that in three flyways, Atlantic, Missi

ssippi, and Central, approximately 75 percent of all clubs controlled 500
acres or less each.

Only in the Pacific Flyway did this vary signifi

cantly, where 41 percent of the clubs controlled over 500 acres.
Average acres controlled per member by waterfowl clubs varied from
31 acres in the Pacific Flyway to 47 acres in the Central Flyway, with
mean acreages controlled per member of 41 and 43 acres, respectively,
in the Atlantic and Mississippi Flyways.
Club use In the 1962-63 hunting season was remarkably similar In
all four flyways, with each club being used an average of 11 days in the
Atlantic and Mississippi Flyways, 9 days in the Central, and 14 days in
the Pacific Flyway.
Average waterfowl harvest per acre on club lands In the 1962-63
hunting season varied from .4 bird per acre in the Atlantic and .3 bird
per acre la the Mississippi Flyway, to 2 birds per acre In the Central
and Pacific Flyways.

In general, an Inverse relationship exists between

waterfowl harvest per acre and acres controlled per member.

As acres

controlled per member Increased, waterfowl harvest per acre decreased.
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ducks and geese) were calculated for the Atlantic and Pacific Plyways
for the 1959-1963 period.

Average per acre (annual lease) values were

$10,98 in the Atlantic Flyway and $26.18 in the Pacific Flyway, while
the pay-out period (conversion of lease to purchase) was IS years in
both flyways.

This difference in mean annual value per acre between the

Atlantic and Pacific Flyways is probably related to abundance of wetlands
and wintering waterfowl populations.

The Atlantic Flyway contains 44 per

cent of the total wetlands in the United States and winters 16 percent of
all waterfowl in North America.

In contrast, the Pacific Flyway has only

4 percent of all wetlands in the United States, yet winters 35 percent
of all waterfowl in North America.

Thus, waterfowl in the Pacific Flyway

are very concentrated on the few wetland areas.

This situation naturally

attracts hunters, who in turn increase the demand for the few waterfowl
hunting sites.
Indices of annual values per acre attributable to ducks were calcu
lated for the Mississippi Flyway for the periods 1939-1943, 1949-1953,
and 1969-1963 and for the Central Flyway for 1959-1963.

Annual values

per acre attributable to ducks in the Mississippi Flyway increased ap
proximately 50 percent from 1939-1943 to 1959-1963 ($7.59 to $15.19).
However, during this same period, the consumer price index and the
wholesale price index showed the same increase (U.S.D.C. 1964; U.S.
Govt. 1965).

The index of farm real estate values for the area included

in the Mississippi Flyway during this same period increased 73 percent.
Therefore, this Increase of 50 percent in per acre values attributable to
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than could be expected considering the continuing change in value of the
dollar.

It is possible that restrictive hunting regulations in recent

years in this flyway have depressed demand for duck hunting sites and
thus indirectly have kept annual values per acre at a relatively low level.
The mean annual value per acre attributable to ducks in the Central
Flyway in the 1959-1963 period was $3.60, while in the Mississippi Flyway
in the same period it was $15.19.

Reasons for this difference are not

immediately apparent, but it is probably due to the relative rarity of
large concentrations of waterfowl during the hunting season in the Cen
tral Flyway and perhaps also the non-exchange of these more valuable
hunting areas.
Indices of annual values per acre attributable to geese in the
Central and Mississippi Flyways were calculated for 1949-1953 and 19591963.

In the Central Flyway, mean annual values per acre increased 55

percent from $3.33 to $7.40 in the 1949-1953 to 1959-1963 period.

This

percent increase is more than can be explained by the change in value of
the dollar during this period, as the consumer price index increased
only 15 percent, the wholesale price index increased approximately 10
percent, while the index of farm real estate values in the Central Fly
way increased approximately 39 percent (U.S.D.C. 1964; U.S. Govt. 1965).
This increase in annual values attributable to geese in the Central
Flyway is thought to have incurred primarily because of increasing
demand for the few good goose hunting sites.

Average annual values per acre attributable to geese in the Missi
ssippi Flyway increased approximately 83 percent from 1949^1953 to 19591963.

This increase is far larger than the consumer price index Increase

of 15 percent, the wholesale price index increase of approximately 10
percent, and the index of farm real estate values for the Mississippi
Flyway of approximately 41 percent (U.S.D.C. 1964; U.S. Govt. 1965).
This increase is thought to be primarily due to increasing populations
of Canada geese in this flyway and the increasing efficiency of goose
hunting through their concentration on a relatively few refuges.

This

factor coupled with the advent of the harvest quota system in recent
years and the fact that most goose shooting is over high quality farm
land almost insures the hunter of success and so has led to a very sub
stantial increase in annual values per acre attributable to geese in this
flyway.
Data collected in the present study indicate that presence of water
fowl on an area creates value over that of land without waterfowl hunting
potential.

It is probable that some error has been included in the

economic analysis of annual values per acre due to the relatively low
turnover of membership or ownership in the best waterfowl hunting sites,
notably the Pacific Flyway.

However, indices of annual values per acre

attributable to waterfowl presented In this study do give a minimal
level of the values attributable to waterfowl in the United States.

It

is apparent from data collected in this study that the general trend in
annual per acre values attributable to waterfowl is upward.
these values may become cannot be predicted.

How high

It is even possible that

they might decline if waterfowl hunting regulations become more restrictive.

SUMMARY AND CONCLUSIONS
A survey of land values directly attributable to waterfowl In the
contiguous United States was conducted from midsummer 1962 to August 1964
by means of questionnaires.

The objectives were to obtain data from

which annual values per acre could be calculated and to determine factors
Influencing per acre values attributable to waterfowl.

Data were also ob

tained on waterfowl club numbers, location, size, waterfowl harvest, mem
bership In waterfowl clubs, and management of waterfowl club lands.
Information obtained In this study on annual values per acre attrib
utable to waterfowl Indicates that presence of waterfowl on land materially
Increases land value over that of land without waterfowl hunting potential.
Such land values are highest near goose concentration sites in Wisconsin,
Illinois, Missouri, South Dakota, and Oklahoma, and are lowest in the
pothole region of North and South Dakota and the vast coastal marshes of
Louisiana and Texas.

Consequently, returns per acre to the landowner

are greatest for cropland and lowest for wetland.
Land values attributable to waterfowl have Increased materially
since 1940, but these increases in annual land value, except for goose
hunting land, are no more than would be expected realizing that one
dollar in 1940 would be equal to about fifty cents today.

The tremen

dous increases in annual values per acre attributable to geese from 1949
to 1963 are believed to be related directly to increasing populations of
Canada geese, concentrations of geese in readily accessible areas, value
of goose hunting land for crops, and to the quota system of harvest.
Annual values per acre attributable to waterfowl were found to be
primarily related to type of waterfowl (ducks or geese), amount of land
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hunting area, type of land to be hunted upon (either cropland or wet
land), hunting regulations (season closure and dally bag limits), and
potential waterfowl harvest per acre.
Data collected In this survey Indicate that waterfowl clubs occur
throughout the United States and that club concentrations closely parallel
concentrations of waterfowl.

Waterfowl clubs are concentrated In the

Mississippi Flyway, along the Gulf Coast, and In California,

In all, it

is estimated that waterfowl clubs number in excess of 11,000 and control
in excess of 5.2 million acres.

These clubs, which exist primarily for

harvesting waterfowl, are important in maintaining waterfowl habitat.
Therefore, waterfowl management on private lands, whether deliberate or
accidental, must be recognized as having considerable influence on water
fowl production, distribution, and utilization.

It was evident from this

study that the very presence of waterfowl clubs creates value which the
land would not have otherwise, and in some cases, has prevented the
destruction of wetland areas.
While waterfowl clubs are numerous, the grip of these clubs on
major waterfowl areas is not as firm as it was at one time.

The stepped

up acquisition program of federal and state agencies in recent years has
transferred the ownership of many acres from private to public.

This

change to public ownership is not always in the best interests of either
the resource or the sport.

In some cases, the area has been lost as a

hunting grounds by being made a nonessential sanctuary; in other cases,
the kill has been increased or the sport deteriorated beyond desirable
limits under public management.
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-107Table 20. Trends in duck populations, all flyways, 1949-1963 (adapted
from Glover and Smith 1963) (in thousands).

Atlantic
Flyway

Year
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963

2,685
2,757
3,314
3,904
4,670
3,879
4,344
3,892
2,862
2,271
2,278
2,365
2,566
2,384
2,865
—

Mississippi
Flyway
4,164
2,842
5,640
3,961
5,240
5,403
5,344
7,460
7,716
6,759
6,890
6,684
7,802
6,677
7,313

Central
Flyway
4,256
5,542
4,733
6,116
5,591
6,441
5,746
7,814
4,2481/
8,202
7,233
4,240
4,447
3,434
4,021

No surveys were conducted in Mexico in 1957.

Pacific
Flyway
9,008
7,082
6,619
6,646
7,352
7,813
7,288
7,929
6,5931/
8,582
9,452
7,760
7,780
7,365
8,162

-108Table 21. Migratory Bird Hunting Stamp sales, all flyways, 1948-49
1962-63 (adapted from U.S.D.I. 1964).

Year^/

Atlantic
Flyway

Mississippi
Flyway

Central
Flyway

Pacific
Flyway!/

1948-49
1949-50
1950-51
1951-52
1952-53
1953-54
1954-55
1955-56
1956-57
1957-58
1958-59
1959-60
1960-61
1961-62
1962-63

271,563
231,478
239,902
259,508
311,746
341,049
343,680
387,035
378,753
356,800
325,817
233,246
265,195
232,956
237,033

874,552
824,693
786,547
919,239
989,059
945,857
922,082
1,019,145
1,022,695
1,004,555
931,544
707,648
746,643
528,542
411,981

552,148
485,580
480,919
557,051
505,174
511,910
478,374
523,630
491,272
555,525
501,672
370,776
383,449
279,903
196,842

413,159
401,889
384,404
418,138
469,344
499,773
416,810
420,797
419,056
417,989
387,691
301,627
315,878
286,470
284,711

—^ From July 1 to June 30.
2/ Excluding Alaska and Hawaii.
Table 22.
Flyway.

Daily bag and possession limits and season lengths, Atlantic

Hunting season

Ducksl/
Geese—^
Brant
Season length (days)—'

1960

1961

1962

1963

3-6
4-8
2-4

2-42/
3-6
2-4

2-41/
3-6
2-4

3-62/
4-8
2-4

8-8

10-10

6-6

6-6

38-50

36-50

36-50

40-50

Other than mergansers, scoters, eider, and oldsquaw ducks.
— In 1961, 1962, and 1963 not more than 2 daily and 4 in possession
could be black ducks or mallards, singly or in the aggregate of both kinds.
^ Other than snow geese.
^ For ducks only. On opening day, shooting hours for ducks in all
years started at 12:00 a.m. with each succeeding day of the season open
ing 1/2 hour before sunrise. Variations in daily bag and possession limits
and/or season length were due to state options.

-109Table 23.
Plyway.

Dally bag and possession limits and season lengths, Mississippi

Hunting season

Ducks1/
Geese
Season length (days)~'

1960

1961

3-6
4-8
5-5
40-50

2-4
3-6
5-5
20-30

1962

.2/
5-5
25

1963
3-62/
4-8
5-5
32-35

Other than mergansers.
— In 1962, not more than 1 daily and 2 in possession could be
mallards or black ducks, singly or in the aggregate of both kinds. In
1963, not more than 2 daily and 4 in possession could be mallards or
black ducks, singly or in the aggregate of both kinds.
— For ducks only. On opening day, shooting hours for ducks in all
years started at 12:00 a.m. with each succeeding day of the season open
ing 1/2 hour before sunrise.
Variation in daily bag and possession limits
and/or season lengths in 1960, 1961, and 1963 were due to state options.

Table 24.
Plyway.

Daily bag and possession limits and season lengths, Central

1960
Ducks^^
Geese—
.
Season length (days)—/

3-6
4-8
5—5
50-60

Hunting season
1961
1962
2-4
3-6
5—5
27-40

2-4&/
5—5
25

1963
4-8&/
5—5
32-25

—/ Other than mergansers.
— In 1962, not more than 1 daily and 2 in possession could be
mallards. In 1963, not more than 2 daily and 4 in possession could be
mallards.
^ In 1960, 1961, and 1962 no Ross's geese could be taken.
— For ducks only. On opening day, shooting hours for ducks in all
years started at 12:00 a.m. with each succeeding day of the season open
ing 1/2 hour before sunrise. Variations in daily bag and possession limits
and/or season lengths in 1960, 1961, and 1963 were due to state options.

-110Table 25.
Flyway.

Dally bag and possession limits and season lengths, Pacific

Hunting season

Ducksl^

1960

1961

1962

1963

4-8
5-5
6-6

4—8
5-5
5-10

4-8
5-5

4—8
5-5
5-10

3-6

3—6

3—6

3—6

6-6

6—6

6—6

6—6

3-3
67-90

3—3
65-75

3—3
65-75

3—3
75-93

6—6

Geese^
Brant
Season length (days)—

i/ Other than mergansers, scoters, eider, and oldsquaw ducks.
—/ In 1960, 1961, and 1962 no Ross's geese could be taken.
— For ducks only. On opening day, shooting hours for ducks in all
years started at 12:00 a.m. with each succeeding day of the season open
ing 1/2 hour before sunrise. Variation in daily bag and possession limits
and/or season lengths in all years were due to state options.

Table 26. Percentages for all flyways of waterfowl hunting activity and
bag occurring on public, private-cost, and private-free lands during the
1962 waterfowl season (adapted from Heath and Rosasco 1963b).

Hunter activity
Waterfowl bag
Total hunters!/Hunter-daysDucksGeese
Atlantic Flyway
Public lands
Private-cost lands
Private-free lands
Mississippi Flyway
Public lands
Private-cost lands
Private-free lands
Central Flyway
Public lands
Private-cost lands
Private-free lands
Pacific Flyway
Public lands
Private-cost lands
Private-free lands

60.1
19.1
42.2

53.2
13.1
32.8

55.1
14.2
31.0

43.6
27.0
29.1

58.4
24.9
40.7

49.9
19.5
30.6

51.5
19.1
29.2

41.1
24.0
34.5

42.8
25.5
57.7

34.3
19.4
45.9

34.4
18.6
46.5

24.6
28.9
45.1

65.7
23.6
36.7

51.9
21.7
25.6

47.4
29.3
22.5

45.3
17.1
37.2

The sum of the percentages for hunter utilizing public, privatecost , and private-free lands exceeds 100 percent, as would be expected
since some hunters utilized more than one type.
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Anderson, M. E. 1962.
December 14.
Arner, D. H.
Atkins, B.

1962.

1963.

Baxter, J. L.

RESPONDENTS^/

Letters dated October 25, November 7, and

Letter dated January 29.

Letter not dated.

1964.

Letter dated May 14.

Bennett, C. H.

1961.

Letter dated June 28.

Bennett, R. L.

1961.

Letter dated May 24.

Benson, R. I.
Bever, W,
Bird, R.

1963.

1963.
1964.

Bizeau, E. G.
.

Letters dated October 1 and 28.
Letter dated January 15.

1963.

1964.

Letter dated February 7.

Letter dated May 6.

Bobselne, H. W.
Boeker, H. M.

1964.

1963.

Brabham, W. C.
.

Letter dated January 22.

Letter dated December 31.

1962.

1963.

Letter dated July 30.

Letter dated October 26.

Letter dated February 18.

Broyles, L. L.

1962.

Letter dated December 31.

Burwell, R. W.

1961.

Letter dated June 9.

Camp, J. P.
Canale, J.

1963.
1964.

Letter dated January 22.
Letter dated May 8.

Christian, M

V.

Clark, E. R.

1961.

Crosby, G. C.

1963.

1962.

Letter dated March 25.

Letter dated June 5.
Letter dated October 29.

^ This list does not include duck club respondents.
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1963.

Letters dated February 11, May 5, and October 29.

Coleman, D. C.
Couey, F. M.

1962.

1962.

Crltcher, T. S.
Cross, R. H.

Curran, R.
Dahl, N.

Letter dated November 2.

1961.

1962.

Crouch, G. L.

Letter dated November 20.

Letter dated October 23.

1961.

1961.

1964.

Letters dated November 17 and 20.

Letter dated June 28.

Letter dated June 12.

Letter dated May 22.

Dorrance, J. T.

1964.

Letters dated May 11 and June 22.

Douglass, D. W.

1964.

Letter dated May 20.

Dunkeson, R. L.

1961.

Letter dated November 13.

.

1962.

Letter dated October 22.

.

1963.

Letters dated February 26 and December 2.

Durkin, L.
.
Dyson, A.

1963.

1964.

Letters dated March 16 and April 27.

1961.

Elchhorn, R. E.
Evans, T. R.

1963.

1964.

Foley, D. D.
Foss, W. C.

1963.

Letters dated February 1 and 11.

Letter dated June 2.

1962.

Letter dated November 1.

Letter dated August 7.

Florschutz, 0.
.

Letter dated August 10.

1964.

Fleming, W. B.
.

Letter dated October 26.

1962.

Letters dated May 15 and June 8.

1962.
1961.

Freeman, W. G.

Letter dated November 1.

Letter dated October 25.
Letter dated May 1.

1962.

Letter dated October 22.

-114Garner, R.

1963.

Garratt, T.

Letter dated July 15.

1963.

Gilchrist, C. P.

Letter dated January 25.

1961.

Letter dated November 3.

.

1963.

Letter dated February 4.

.

1964.

Letter dated May 18.

Gladlng, B.

1961.

Letters dated February 6 and April 13.

.

1962.

Letter dated October 24.

.

1964.

Letter dated May 14.

Glaser, J.

1961.

Letter dated January 26.

Golden, M. J.

1963.

Letter dated January 30.

Graham, F. D.

1963.

Letters dated October 14 and December 3.

Gresh, W. A.

1961.

Griffith IV, R. R.

Letter dated July 24.
1964.

Letter dated May 20.

Grondahl, C. R.

1962.

Letter dated March 12.

Guenther, S. E.

1962.

Letter dated February 1.

Eager, F. S.
Haines, C.

1964,

1962.

Hamor, W. H.

Letter dated May 18.

1961.

. 1963.

Letter dated May 11.

Letter dated February 9.

Letter not dated.

Hancock, N. V.

1961.

Letters dated October 30 and December 14.

Handley, C. 0.

1963.

Letter dated November 12.

Hardy, J. E.

1964.

Harmlc, J. L.

Letter not dated.

1963.

Letter dated January 2 2 .

Hartman, G. F.

1961.

Letter dated September 27.

Hawkins, A. S.

1964.

Letter dated June 1.

Haynes, F. L.

1964.

Letters dated June 10 and July 2.

-115Hltch, R. J.

1961.

Letter dated September 22.

Hodgdon, K. W.

1962.

Letter dated November 19.

Hodnett, I. M.

1963.

Letter dated April 26.

Horn, E. E.
Hoaley,

1961.

K. W.

Hunt, R. A.
.

1961.

1962.

1963.

Kebbe, C. E.
.

1961.

Kerns, C. H.

Letter dated September 18.
Letter dated May 5.

Letter dated October 30.

1962.

Klrsch, L. v.

Letter dated October 22.

1961.

Knudson, E. J.

Letter dated May 17.

1961.

Lacaillade, H. C.
Lamaon, A. L.

Letter dated June 21.

Letter dated December 17.

1961.

1962.

Lane, W. M.

Letter dated January 10.

1961.

1962.

Jessen, A. J.

Letter dated June 13.

Letter dated January 2.

Hutchens, J. R.
Janson, R.

Letter dated Axigtust 3.

1962.

1962.

1962.

Lauckhart, J. B.

Letter dated September 22.
Letter not dated.

Letter dated October 23.

Letter dated October 29.

1961.

Letter dated June 9.

.

1962.

Letter dated November 30.

.

1963.

Letter dated January 23.

Leach, H. R.
Lee, L.

1961.

1962.

Lewis, D. F.
Low, S. H.
Lower, R.

Letter dated September 25.

Letter dated October 23.

1961.

1961.
1961.

Letter dated June 30.

Letter dated November 17.
Letter dated September 20.

-116HacNamara, L. G.
.

1963.

Letter dated November 7.

Letter dated March 1.

HcClellan, H. F.
Madden, W. E.

1962.

1963.

1962.

Letter dated November 8.

Letter dated October 23.

Manke, A. 0.

1961.

Letter dated May 19.

Marsh, B. G.

1962.

Letter dated December 27.

Mitchell, A. L.
.

1962.

Mohler, L. L.
Moore, E.

1961.

Letter dated October 23.
1962.

1963.

Moore, T. D.

Odin, C. R.

1961.

1961.

Petoskey, M. L.

1962.

1964.

Letter dated January 7.
Letter dated June 20.

Letter dated January 28.

1963.

1962.

Rollings, R. 0.

Letters dated May 12 and 22.

1961.

1964.

Robertson, M. L.
Rognrud, M.

Letter dated August 15.

1963.

Pospichal, C, B.

Letter dated November 5.

Letter dated July 1.

1961.

Pollack, B. M.

Rath, W. B.

Letter not dated.

Letter dated October 26.

1964.

Pierce, F. G.
Pietz, H. H.

Letter dated June 8.

Letter dated December 26.

1962.

Phillips, I.

Letter dated September 7.

1964.

Parker, C. M.
Parrlsh, F.

Letter dated October 24.

Letter dated April 16.

1964.

Nelson, H. T.

Letter dated October 30.

Letter dated February 12.

Letter dated November 13.

1964.

Letter not dated.

-117Rush, 6.

1962.

Letter dated December 10.

Roskanen, A. L.
Schildman, 6.

1962.

1964.

Schmidt, H. W.

Letter dated November 19.

Letter dated June 29.

1961.

Slmaaton, R. J.

Letter dated July 5.

1961.

Letter dated June 7.

Smith, D. A.

1962.

Letter dated November S.

Smith, J. R.

1962.

Letter dated October 29.

Smith, 11. If.

1961.

Letter dated November 9.

.

1962.

Letter dated October 23.

Springs, A. J.
Stevens, L.

1961.

1964.

Stieglitz, W. 0.
Stiles, H. F.

Letter dated November 9.

Letters dated May 8 and 19.

1961.

1961.

Letter dated June 12.

St. John, R. B. 1961.
Stockdale, T. M.

Letter dated May 22.

1963.

Letter dated June 6.
Letter dated August 21.

Stuart, R. W.

1962.

Letter dated October 24.

Thomas, E. M.

1964.

Letter dated May 18.

Thorn, W. P.

1964.

Letters dated July 16 and October 27.

Timmerman, R. H.

1963.

Letter of October 9.

Trueblood, R. W.

1961.

Letter dated June 1.

Tully, R
.

J.

1961.

1963.

Letter dated November 13.

Turcotte, W. H.
Underwood, C. N
Uzzell, P. B.

Letter dated December 28.

1961.
1961.

1964.

Letter dated November 7.
Letter dated May 24.

Letter dated August 4.

-118Vance, L. P.
Wagner, E.

1963.

1964.

Walker, E. A.
ward, C. L.

Letter dated August 11.

1962.

1961.

Warvel, H. E.
Webb, J. W.

1961.

1961.

1961.

Letter dated October 31.

Letter dated October 30.

1963.

Wilson, V. T.

Letter dated November 14.

Letter dated Hay 24,

1962,

Welch, J, F.

Wlnton, M.

Letters dated January 23 and February 5.

Letter dated October 16.
Letter dated June 6.

Letter dated September 30.

Womble, H. M.

1961.

Letter dated June 2.

Wright, F. B.

1962.

Letter dated December 11.

Wright. T. J.

1961.

Letter dated November 13.

1962.

Letter dated October 23.

APPENDIX C

APPENDIX C. LETTERS USED IN SURVEY

Dear Dr. Bolle:
The Bureau of Sport Fisheries and Wildlife will be pleased to
cooperate with you in your study of the economics of wildlife produc
tion and use in North America.

You, or a member of your staff, may

review the appraisal reports prepared by Bureau personnel on our closed
acquisition cases at our regional offices.

This permission is granted

with the understanding, as expressed in your letter, that any informa
tion obtained in this way would be treated in a generalized manner only.
We do not have complete information on services and charges for
uses on the national wildlife refuges here so we suggest you obtain
the desired information from our Regional Directors.

A list of the

Regional Directors with their addresses is enclosed.
Sincerely yours,

/s/A ,

V. Tunison

Acting Director
Enclosure

-121-

Dr. Arnold Bolle, of this University, and I are engaged in a
rather intensive survey of the relations of primary land use practices
to the ecology and abundance of wild birds and mammals.

Examples of

primary land use, in temperate regions, would be agriculture, grazing,
forestry, etc.

At this stage of our investigation we are looking for

information on examples of two sorts:
1.

Where a shift in land use practices has had a noticeable

(preferably measured) effect on some wildlife species;
2.

Where a shift in land use practices has been undertaken with

some wildlife objective in mind - i.e., with the intention of encourag
ing or discouraging some particular species or group of species.
We are asking you, as a person conversant with the wildlife gitua-™
tion in your area, for information concerning published reports, unpub
lished reports, references to individuals with personal knowledge, and
the location of areas cited as examples.

Emphasis should be placed on

examples which either are, or could be widely applied.
In addition to our study of the effects of land use changes on
wildlife, we are also investigating the economic aspects of hunting.
We are especially interested in the lease or purchase value of land

-122used in part, or wholly, for hunting.

These values vary according to

conditions, so we are gathering data on current prices, and also those
that have prevailed at known periods in the past.
We would like to ask you for specific examples of lease or sale,
where hunting was a factor of importance to the leasor or buyer.

If

you know of examples in a general way, perhaps you could refer us to
people who have a more detailed knowledge of the transaction.

If

information along these lines is already embodied in articles or
reports, we would appreciate reference to these sources.
Sincerely yours,

Richard D. Taber
Associate Professor

-123-

Dr. Arnold Bolle, of this University, and I are Investigating the
economic aspects of hunting.

We are especially interested in the lease

or purchase of land used in part, or wholly, for hunting.

These values

vary according to conditions, so we are gathering data on current prices,
and also those that have prevailed at known periods in the past.
We would like to ask you, in confidence, for specific examples of
lease or sale, where hunting was a factor of importance to the leasor
or buyer.

If you know of examples in a general way, perhaps you could

refer us to people who have a more detailed knowledge of the transaction.
If information along these lines is already embodied in articles or
reports, we would appreciate reference to these sources.
Sincerely yours,

Richard D. Taber
Associate Professor

-124

We are engaged In a study of the economic value of land that may
be attributed to wildlife, and have found, as one might expect, that
the most valuable of hunting lands are those for waterfowl.

In order to

obtain more detailed information on these,either positively or negatively,
we would need to contact duck hunting clubs across the country.
Therefore, we would appreciate any available information on names
and addresses of duck hunting clubs in your state.

This would greatly

facilitate this survey.
In these days of increasing Intensity of land use it is important
to have reliable information on the economic side of wildlife values,
especially since, in the absence of real information, these are so
often underestimated.
Sincerely yours,

Richard D. Taber
Associate Professor, Forestry
Assistant Leader, Cooperative
Wildlife Research Unit

-125-

In the course of our survey of wildlife economics, Dr. Bolle and
I have come to realize that the value of waterfowl habitat Is high, and
increasing.

Statistics are exceedingly difficult to obtain from private

sources on waterfowl areas, because most of them are not changing hands.
It appears to us that the best way to obtain extensive Information is to
seek the help of state and federal agencies which are actually buying
waterfowl habitat.

Specifically, we would like to request information

from your organization on waterfowl habitat acquisition over the past
10 years, with particular attention to the year of acquisition, its
general location, and Its general quality and the price per acre attri
buted to its value for hunting.
One of our objectives Is to determine the return to the landowner
for wildlife using his land, and the type of information for which we
are asking will be most useful to us in this respect.
Sincerely yours,

Richard D. Tiber
Associate Professor

—126—

Dr. Richard D. Taber and I are continuing our study on the impact
which private waterfowl clubs have on the waterfowl resource.

At this

time we are trying to update our list of the names and addresses of water
fowl hunting clubs and would like to ask your cooperation.
We specifically need to know the number or close estimate of the
waterfowl clubs in your state and an estimate of the total acreage which
they control.

If the names and addresses of the clubs in your state are

known, these would greatly facilitate our study.
We would appreciate receiving a list of the state refuges and the
names and addresses of the refuge managers, and secondly, the name and
address of the waterfowl biologist in your state so that we may contact
him for information about special situations within the state that merit
our special attention.
Sincerely yours,

Clait E. Braun
Research Assistant

-127

Dr. Richard D. Taber and I are engaged in a study to assess the
impact of private waterfowl huntihg clubs on the overall waterfowl
resource.

It is ouf hypothesis that private clubs and individuals are

very important in maintaining nesting, resting, and wintering habitat for
waterfowl besides contributing to various organizations for the support
of the waterfowl resource.
Your name has been given to us as a person who has an active
interest in preservation of wildfowling as a sport and who can help
us in our study.
Specifically, we would appreciate receiving the names and
addresses of waterfowl clubs that you have knowledge of in your state
or region.

We intend to compile a list of the waterfowl hunting clubs

across the country and to send a brief questionnaire to a random sample
of these clubs.

It is also our intention to visit strategically located

clubs to get firsthand knowledge of their situation.
the above will be made possible.

With your help,

-128We realize that many clubs would prefer to remain anonymous in
any survey.

Therefore, any information received from you and informa

tion received from any club will be confidential and only general
results will be released after the study is completed.
Sincerely yours,

Clait E. Braun
Research Assistant
P.S.

We would appreciate receiving the names and addresses of any per

son or groups of people who lease land for hunting.

-129-

We are making a study of the economics of waterfowl hunting, and
would like to ask, in confidence, for information about your duck or
goose club.

Briefly, what we need are these facts:

1.

Number of acres of waterfowl hunting area.

2.

Number of hunters using the area and average number of days

of hunting per hunter.
3.

Initiation fee and annual assessment per hunter.

4.

Services provided to the hunter (clubhouse, cabin site, etc.).

5.

Annual cost of management of the area; income from other uses

(cattle grazing, for example) of the waterfowl hunting area.
6.

Annual duck and/or goose kill on your club.

We are obtaining this Information from waterfowl hunting clubs
all over the nation, and in each case we can assure our Informant that
all Information data will be considered confidential.
Sincerely yours,

Richard D. Taber
Professor

-130-

We are enclosing a duplicate copy of our duck club questionnaire on
the chance that you have misplaced the one we sent you a few months ago.
Because of the scientific basis upon which our sample is based, it is
necessary for us to follow up each duck club on our list.

If we were to

simply substitute some other waterfowl club*s figures for your's, it
would seriously affect the reliability of our data.

Do not hesitate to

return the questionnaire becaùse you feel your expenditure was too small
to be important.

What we need is a reliable average.

This means that

small expenditures are as Important as large ones if our results are to
be accurate.

Also, if your waterfowl club did not operate this past

season, please indicate so and return the completed questionnaire to us.
If you have any questions in regard to answering our questions,
please feel free to write.

All information received will be treated

confidentially.
Sincerely yours,

Richard D. Taber
Professor of Forestry
Enclosure

131

We are now in the closing stages of our survey of waterfowl hunt
ing clubs in the United States and find that we have no reply from your
club.

As we have had a tremendous response to our survey, it is possible

that you may have replied and that we may have misplaced your letter.

It

is also possible that your reply may have gone astray in the mails.
Because the scientific design of our study requires us to use only the
clubs whose names appeared in our random sample, we should be most grate
ful if you would be willing to help us in this matter.

We would like to

ask you in confidence for the following information about your club.
1.

Number of acres of waterfowl hunting area.

2.

Number of hunters using the area and average number of days

of hunting per hunter.
3.

Initiation fee and annual assessment per hunter.

4.

Services provided to the hunter (clubhouse, cabin site, etc.).

5.

Annual cost of management of the area; income from other uses

(cattle grazing, for example) of the waterfowl hunting area.
0.

Annual waterfowl kill on your club.

If your club did not operate the past season, we would appreciate
a statement to this effect.

-132We alé now hoping to have all replies in by November 20 and can
assure you that all information received will be treated confidentially.

We are enclosing a postage-paid return envelope for your convenience.
Sincerely yours,

Richard D. Taber
Professor
Enclosure

